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, ABSTBACT , 

This educational program intends to proaote. a , . 

ui|liversal view of the environment through interdiscipl-inary, 

Ntctivity-centered expejriences, -The objectives | identified are to help 
students examine environmental relationships, acquire problem^solving 
skills to analyze society's environmfental problems, and. develop civil 
responsibility and values. The guide gives suggestions and procedures 
for '"Implementing the program. Host of the guide colrtains 
environmental investigations for grades K-7 and 8-t2. Each 
investigation lists goals and objectives?, key questions, and . 

-suggested procedures to answer the kej/ q^ The processes used 

in tl\e procedures are also listed. The" appendix Contains an annote^ted 
bibliagraphy of environmental education readings^ (HE) 
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^^The knowledge, |;kills, and understandings Which relate tp our total^environment are of significapt im- 
portance to every citizen. Teachers and school ^d^ninistrators have an obligation and a commitment to inform 
students about the need for understanding and conserving the environment. Our aim is to teach students of 
Virginia to love, appreciate, and understand the complexity of interacting forces in our environment anijl how 
important these Ifdrces will alWays be to the nek inheritance which we all enjoy, * 
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II. INTRODUCTION 



During the past de,cade Americans graduaHy learned that there was d new problem for them to deal with 
as they struggled to achieve the **good life." Writer after writer, in an accelerating progression q^f reports, 
painted disturbing, sometimes grim, pictures of a progressively deteriorating environment. So many things 
that we had taken for granted for so long seemed to be severely threatened. We learned that certain foods 
were unsafe to eat, some water was unsafe for swimmings and air in some ltx;ations was unsafe to breathe. In 
addition, we fo^nd that we were running out of a variety of mineral resources with no hope of Replenishing 
them. We learned that energy production was rapidly being overtaken by demand. Experts told us that we 
were being irresponsible in alb^ing our population to increase too rapidly Tand that only thimigh population 
control would we solve our problems. * ' . 

Citizens began to respond to the threat of environnriental deterioraticui in many ways. Among the many 
responses were: The creation of new governmental agencies (e.g., the Environmental Protection "Agency, the 
Office of Environmental Education of the U.S. Office of Education); new legislation governing the exploita- 
tipii of the environment; a variety of citizens' groups ,wli^3^e activities were specificaHy related to environmen- 
tal issues (e.g.. Zero Population Growth, Friends of the Earth) ; and-the increase of envirotimental emphasis in 
the activities of agencies which traditionally had been 'concernecN^ith preservation and ifianagement of natural 
resources (The U. S. Park Service, the U. S. Forest Service, The Sierra Club, the Audubon Society). 

, As efforts to cope with the "Environmental Menace" proceeded oh many fronts, it gradually became evi- 
dent that, in the long run, man could only live in harmony with his environment if he understood it and 
used it wisely. Thus, only "environmentally literate" persons should he able to take the responsible action 
necessary to maintain a quality of li^e satisfactory to all while managing the limited resources of the environ- 
ment. The need for programs of environmental education was a, result of the greater awareness of the nature 
of environmental deterioration which began to emerge in the late 1960's and the 70's, President Nixon, in his 
1970 Message on Environmental Quality, observed that^ 

We must seek nothing less than basic reform in the way our society looks at problems 
a^d makes decisions. Our educational ^y«tem has a key role in bringing^ about this re- 
form. ... It is ako vital that our entire society develop a new understanding ^nd a new 
awareness of man^s relation to his environment that might be-called 'environmental liter- 
acy.' This will require the development and teaching of environmental concepts at every 
point in the educational process. , , 

B. What h Environmental Educ^tim? 

Many attempts have been niade to define' environmental education, ^ch has attempted to describe the 
process of creating "environmentally literate" persons. The definition provided by Sidney Marland, former 
U. S. Commissioner of Education, is representative: / * 

Enwonmental education is intended to promote among citj^gp' the awareness and 

undersj^riding of the environment, our relationship to it, and the concern and responsible 

actipn necessary to insure our survival and to ipprove the quality of life. 

i» -■ ♦ , 

This definition, and others like it, tell us what the desirably outcomes of educational programs should be. 

They do not, in any way, reveal the means to reach these*outcomes. 

Educators have had as ""their principal aim the achievement of rather narrowly-defined objectives asso- 



dated with various skills and areas of knowledge. NeVer befqre has^it been necessary to introduce programs 
into the schools for which there were no specifically designated teacher training programs. The concept of 
^'•environjnent" is so broad that^new strategies will have to be planned to teach students to understand the 
many complexities of their environment. j 

A beginning has been made towm-d reaching the goal of effective programs of environmental education. 
In4he late 1960's programs called "Environmental Education" began appearing throughout the country* Many 
emphasized nature study, outdoor education, or urban environment. Others represented rather traditional 
programs with emphasis on an environmental problem (e.g., pollution). The great diversity of programs obvi- 
ously came from different concepts of environmental education. It is wise to recognize that we are in a period 
when the meaning of environmental education still is evolving. Every effort made to develop an environmen- 
tal education program offers an opportunity determine what works and what fails. Thus, it is important 
to identify program objectives carefully and to evaluate the results to determine if the obiectives~have bera 
met. This^ is not an easy task, but it is necessary if a widely agi:ped-upon concept of environmental education 
is to evolve. * ^ — ' \ ^ 



C. Objectives of a K-12 Environmental Education Program 

In developing a program of environmental education for kindergarten throu^ grade 12, it is necessary 
to establish program objectives. The objectives identified for this guide are: V 

1. To help the student exai^ine more critically those phenomena and relationships which cpnstitute-his 
environment.* \ ; 

2. To, assist the student in acquiring problem-solviiig and decision-making skills ^eeessary to guide him 
in living in harmony with the environment. \ . . 

3. To^elp the student develop thd^spirit and skills of inquiry in examining the specific and general en-* 
vironmental implications of h\iman activities. \ 

4. To foster greater understanding of; and concern for, society's environmental^ f)roblems. 

5. To help the student develop ^ sense of civil responsibility and^ the awareness, that^ his' actions affect 
others just a^ the actions of others affect him. 

6. To promote the clarification of the values.which tlie student holds and from which all environmental 
activities and decisions are derived. i 



D. Program Characteristics ^ 

• -The K-12 Environmental Education Guide was developed on the assOmptiOn that a program which Will 
meet the objectives listed above must: ^ 

1. . be developed locally. The most* accessible and comprehensible environments ^^ children to learn 
about are those in their immediate vicinity. This is particulariy important in the lower grades. 

2. ^ be interdisciplinary in nature. Only by having experiences which draw simultaneously from differ- 
ent subject areas (e.g., science, social sjudie§, math) can studeAts begin to appreciaje and understand 
the scope and complexity of environmental i)henomena. — * 



3. . . . prompte interest in, awareness of, and sensitivity toward the ehvironment. The affective dimen- 
sion of environmental education programs is crucial in developing qoncerned citi2;^ns. 

4. . . .^e activity-centered. Environmeiital experiences should immerse iht student in the "r^fal" world 
which he can see, touch, ^and smell. ' f ' 

5. « . . be participant-centered. Student participation should be encouraged«by allowing the students to 
help determine the nature of the experiences in which they are involved. 



.6. . . . have a/future orientation. Students* must be helped to realize that their actions in the -present^e^ 
termine consequence^ in the future. " 

7.-^. . . build toward a universal view of the environment. The "spacd'ship earth'- concept maiy be the ulti- 
^mate-expression of environmentaLliteracyrr , — - — — — - 



. E. Composition and Organization of the Guide «^ 

Having identified the program objectives and characteristics, it was decided that different environmental 
emphasis at different grades in the K-12 continuum could provide for the interestj^nd capabilities of ihh 
students and the accessibility of various environmental settings. That is, self, home, and school wouUi be the 
logical environments to explore in the early elementary grades. Subsequent studen^nvestigations could move 
out into (he Jocality and later consider the State, nation, and world. These changing^emphases are illustrated' 
in the following diagram. 
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This guide was designed to reflect the program characteristics previously identified and to suggest ways 
in which these objectives may be met. Becaiiscptfie guide has been conceived in relation to theuprjnciple that 
the most effective programs of environmental\education ^re those which are developed in local schopl divi- 
sions, it is extremely important for teachers to\ realize th^t this document is exactly what its title suggests^ 
a guide. It consists of a series of model activities offered as examples to guide teachers in developing local 
programs, ^hile many teachers will select one oimore of the suggested activities^ to use in their local en- 
vironments, it is possible that in some Ideal pro-ams none of the suggested activities will be used in the 
precise form in which thejj are presented. * \ 

The primary activity recommended heje is investigation — a process of finding out about something of 
« * • ■ . f' 

■ ■ . . ' t 



concern which is not fully understood. Thus, by d^finitioji, an investigation incorporates ' the means by which 
many of the objectives, of environmental education maj^^be met. To aid teachers in developing investigations 
of their local environments, the following d,^£U-ap^Tistics of an investigation were identified and used in the 
development of this guide. - ^S*^^'^* 

An environmental investigation should: 

1. ... be interdisciplinary, i.e., involve an experifence containing element^dfhwn ffom two or more dis-^ 
clplinQS. 

2. . . be activity-centered and process-oriented. It should require tjie learl\er to^t u dy ^pa rt ic ul a r en- 
vironment first-hand and promote the practice and ajjplication of such pN^esses as: 



a. observing . * ^ 

b. inferring * ' . ....... 

c. communicating . > 

d. data-collecting ■ ■ ^ < ' 

e. hypothesizing \ ' . ^ • 

f. ■^decision-making I ^ ^ . 1 * 

g. valuing , • ; 

3. . .\ promote the acquisition of knowledge and insight into such envirojimentally-significant concepts 

a. change ♦ 

b. interaction '4 • ^ . ^ . ^ 
'c. community ^ ^ 
d. resources 

^ e. energy ^ 

f. patterns 4 . - ' . . 

g:» economics - ^ . ^ , ' 

h. alternatives ^ , 

i. civic responsibility . <s 
j. values 

k. equilibrium . ^ . 

' 4.; . . . promote cooperative effort among students, tesiehcrs, and other individuals and agencies in|^ the 
comniunity. _ ^ ^ i . 

5 provoke value judgement congerning the^ways various envifonmen^al experiences affect people. 

n., 6. ' . . . lead to the identification of alternative courses of action in dealing 'with environmental problems. 
' 7.^ ... permit , the reconciliaiion of a variety of value-based positions on environmental alternatives 
throivgh studenf interactions, exchange of ideas, and debate. " . 
, . ^8. . . . culminate in a consensus position of the, total group c^f students regarding the environmental issues 
to which the investigation relates. ^ ■ * ■ ^ ' * . 

Because of tbe'great diversity^of settings, every investigation may^not possess all of the above character- 
. istics, howQver-, all investigations siiould possess most of th6m. " 

The model investigations developed in^th'is guide have been broa^ly^ividedl3etween those whid^ seem 
appropriate for elementary students, pupils in kindergarte'ii through gracf? seven, and those wh^ch are sug- 
'^gestpd for secondary school students in grades eight through twelve. This division is not precise. Thos^^in- 
Vtstigations developed for elementary pupils, while generally follo\ying4he sugg§f,ted characteristics identified 
above, tend to deal with' aspects of the cWld's environment which are personaf^nd .easily perceived, 4'lso, 
the tasHs reconxmended for the pupils are less complex and time-consuming than some of -those which appear 
in the secondary 'school investigations. I^ is possible, even desirable, for investigations in the secondary section^ 
to be modified for useJn elementary schools. Conversely, many of the elementary activities may be modifife^ 
for use by classes\in secondar/'schools. 



; FJ Using the Guide 

In the Elementary School (K-7) ^ , 

When contemplating the introduction , of erivironmerital education in the early *felementary grades, it is 
particularly important to acknowledge thfe special nature of the very young leaj-ner. ^An examination of pat- 
terns oV changing characteristics quickly reveals that children in the early elementary school grades ghould 
n6l be, expected to conduct complex investigations dealiijig with a number of environmental variables and rela- 
tionships. However, much can be learned during the early elementary years^ particularly if the Emphasis is 
directed at those skills wjiich, in later years, will be necessary toxope with. more comprehensive experiences* 
of the type which occur in. making investigations. Experiences whfeh h^lp the development of communication 
skills, esthetic expression, and good human relations will all enhance future environmental] activities. Many of- 
the process skills '^vhicfi are featured in thei«sa'mple investigation's can be enhance^y creating experiences for ^ 
the ycung child in Which discreet elements in' his environment become the focus of careful observation. Help- " 
ing the child to describe his experiendes with greater precisidir arK| objectivity, teachipg him to measure, 
assisting with classifying objects, and promoting effective communication ofjiis experiences to others are all 
important processes which can be developed, in the early elementary grades. Tor assistance" with the-develop-. 
menl of specific learning situations which s^romote process skill developitient, teachers will find the State Ele-^ 
mentary Science Guide, K-7 particularly helpful. Also, many of the recently published textbook smes^in 
both science and social studie$ have a process orientation and will provide additional suggestiojis for activi- 
ties with a process- emphasis. , ' , . 

The patterit-of changing* (Characteristics of children suggests that by the time children have reached .the 
middle to upper elementary griides they are capable of profiting from comprehensive studies of their^nviroil^ 
ments in the form of investigations' In the sample investigations suggestec} in ^his Guide, Riyestigations One. 
through Eight were written specifically for middle and upper elementary students. iThys, vyhea the 'teacher > 
judges that her pupils are "reaqy" to cdhduet an environmental investigation, these eight models may point 
the way to the'llevelopment of iexperiences^n the locality which will interest the children and reveal aspects* 
of their environment formerly unrecognized. Teachers may wish to start by trying one of 'the sample invesr ' 
tigations, adapted whWc appropriate to the specific environment of the diildreiji.^ Each of the model investi- 
gations poses several questions ai(id suggests way^ to^ gather information which will help the-students answer 
them. Ultimately, the best locallV-developed investigations will be the ones which proceed from questions 
raised by pupils. !f the pupils haye difficulty in formulating the kinds of questions tojstart th^m in "an inves- 
tigation of their locality, articles in- a local newspaper which' r^^late to environmental concerns of the community 
or guest speakers from the community may provide a focal point for developing related questions to comprise 
a meaningful investigation. * , ' • j 

Once que^stions have been rai^cj it becomes tfie teacher's role to guide the pupils toward an information- 
gathering procedure. This should help them probe many aspects of their environments which will shed light 
on the'^original questions^ Throughout, the process orientation of the sample investigations should be built 
into the locally-developed investigation to assist pupils with learning effective methods for gathering relevant 
information. Different points of view often will develop regarding the significance of various findings, and' 
pupils will need assistance in making! decisions which' reconcile these different value-based positions. At all 
times pupils must be helped to distinguish between facts and opinions, observations and inferences, and uni- 
versal meaning and personal /meaning. 

In assisting pupils with/ gathering relevant informatioji, teacheeu piay feel that their background and 
training limit their ability tojperceive^all of the environmental factors relating to the initial questions.* It is 
hoped thatthe model rnvestigations in this Guide will assist teacliers in seeing many of the ramifications possible 
in environmental investigations. Also, communication wiih other teachers in the school and frequent discus- 
sions of investigations being planned with^ parent^ and othe^ residents in, the community can reyeal possibilities ^ 



which might not occur to the individual teacher. Perhaps the most impoftalnit aspect of the teacher's role' in - 
aSfSisting children with eifvironmental investigations is the realization that it is not necessary for the teacher to 
kndw^answers in advance to pupils' questions. If teachers and pupils, adopt a "let's find out'!, attitude, '"then 
the te*ach^r's role is t6 assist the pupils in using effective investigative processes. It is not to supply the an- 
swers to pilpils' questions. , * • 

$ Some upper elementary and middle schools are organized along departmental lirtes. In such, situations 
specialists are available to form teams representing different subject areas. Such teams can be very hefpful in 
•assisting *pupijs with planning and conducting environmental investigations. Art and niusic Vachers can help 

^to provide insight into the esthetic aspects of the environment; social studies teache^s^^^^^ contribute histori- 
cal, social, and political data; science teachers may offer suggestions for studying a variety of natural phe- 
nomena; matherfiatics teachers can assist with the computational tasks; and agriculture teachers can contrib- 
ute addition^ useful data. Every commiihity has residents who work.for government agencies, industriesrand 
community institution^ who can contribute information. Also, members df garden clubs, 'civic groups, service 
organ izatioins, and recreational groups can offer much Valuable assistance to the schools. Cooperative efforts 
among pupils, teachers, and members of-,the community will fend to produce the richest and most rewarding 
environmi^ntal experiences for the children. • ^ , . ' r 



In the S^co\dary School (8-li) 

By/ the time most students reach high schobl age they are capable of rather, ipphistiq'ated learning ekperi- 
ences. /Also, th^y \ndi' to ask more challenging questions about their environments. • Investigations Nine 
througm SJeventeen wctc written wjth high schbol students in 'mind. The combination 6f older student^^isking 
more dhiallenging questions, *when* brought together with the more specialized teachers' of the Secondary 
school?, can insure the development of extJPIely effective environmental investigations: Much expertise can 
be brought taj)ear on thfe' formulation aTid conduct of envifQnmfe'ntal mvestigatiphs if teachers from the various 
subject) matter areas cooperate as advisory teams working with students and members of the community in the 
development of strategies for seeking answers to student questions about their environme'nts. 

thou^ the first eight investigations in this Guide were written for elementary school j^upils, teachers in 
secondaW-^oqls are encouraged to examine these, sample invest-igations to adapt them for use "by their stu- 
dents, *TBis may be particularly important initially, since- many secondary students are riot likely to ha^ had 
this type W imstructibn in their earlier'schooling. ^ 

The study of the national, world, and State environment will involve vicarious experienpes. The sample 
investigations in this Guide are limited tp those environmental phenomena ^hich may l?e experienced directly. 
Nevertheless, the insight gained from investigations of concrete materials should help students in 'dealing witl\, 
abstract environmental investigations. The development of these investigations should follow principles similar 
to those stated in the section of this Guide entitled "Comi^osition'and organization of the Guide". Whenever 
possible, vicarious experieilces should be made more "rear' through intelligent u^e of instructional piedia, tele- 
Vision, newspapers, and guest speakers. The amount of abstract characterfstics of such invesltigations suggests 
that they should be appropriate to the specific grade levels in junior and senior high school. 

Additional Suggestions ^ * §g 

" After teachexs have organized environmental ii^vestigations and investigations are completed, sciveral 
other considerations will become evident. Some suggestions follow: 

1. Organizing a Data Bank / * 

iJtiripg the investigations, much data will be collected that relates tp particular investigation^. 
Some will be acquired from local individuals and agencies and 'others will be found in various publi- 
^ , cations. To prevent annoy iitg individuals , and agencies and to avoid needless repetftion of data col- 
^ , lecting procedures, it might be helpful to establiift a central file to collect and store data related td 
the local environment. A simple system might consist of fil^ cards with locally-collected pieces of 

p*b 



data and/or data-reduction summarieg| plus a library of related publications.. 



Organizing an Investigation File 

* . . • ' • » •• 

As a source for ideas for investigatioi^s and. as a mean^ for introducing new teachers to ]he 

schooj's'envii'onmental education program, a file of^aO investigations conducted By students, in the 

school can be very helpful. Records'of 'these investigations should^includ^ tpacher(s) nafne(s); grade 

level; qviestions raised; investigatory procedures; nummary of findings; teacher CQmmeats identifying 

problems, particularly successful experienced; and suggestions for modifying future related investiga- 

ctions/ ^ " , : , ' 

Library Resources for Environmental Edueati5n ^ \^ * > ^ . ^ 

Teachers should be alert fbr useful ref^cences to support locally-developed environmental inves- 
tigations and see that, where possible, they are purchased by the schobl libra>jBn. File#of newspaper' 
clippings and'magazine articles about local environmental issues might be placehJn the school library. 
The list of Readings in Environmental Education (Appendix) in this Guide may provide a starting 
porpt for the development of , useful Jibrary resources for the suppbrt qf local environmental, educa- 
tion pt^grams. s ' ' 

Evaluation ^ C4 ' ^ 

. The evaluatjon of diverse continuing learning experiences poses special challenges. It is the 
mature behavior of students that provides the true measure pf success of environmentaPeducation pro- 
grams: Nevertheless,, there are means for inferring the effectiveness of environmental education ac- 
tivities wifhin.a school program. .Teachers should attempt to ansvfer such qaestions as thevfoitowing to* 
. determine the effectiveness of th6 program: . a* . _ ' , * ^ 

a. ' After completing an investigation, dos^the students ask better q,uestions in commencing subsequent 

investigations? . , * . . * 

b. Do Students use their resources more effectively in developing new investigations? > 

c. In discussing different value-based reactions to, their environments, -do students show-moi'e toler- 
: 'ance of other points of vliewH ? - ^ * ' ^ 

d. Is there any evidence that?) students have tried'to help their parents exhibit' perforinance character- 
istics of greater environmental awareness? ^ ' * * , ■ , * 

e. Does the behavior of students within tl\^, school appear to reflect the influence gf their environ- 
« mental investigations? <k / 



, ■ III. ^ENVIRONMENTAL INVESTIGATIONS (K-7) 

[ \ Bnvironmcntjn education transcends all suibject areas of the clcmcnt^nW school curriculum.^irTbdiUon- 
ally, environmental education has been a small part of elementary school scr^nce^ Yet, chvijpniliiental ejjiica- 
tion crosses all curricular arpas. The previously mentioned trends include discovery jijid*inqutry m well as 
concept development. Such 'trends alsp are 'found -in other a.re|s^of the curriculum;* especially aicial studies. 
Thus, it becomes^ increasingly less complex to^ unify environmental education through M instructional areas 
of the curricula. ' « 

The following drc suggestions that may be used to devetop a viable environmental education program in 
the elementary school: * ^ . jm 

^ 1. Thro]4gff"brairistorming sessions the faculty can deterjmine, in part, concepts to be developed in the 

envirbhmental educatic^ program. Such concepts should incluae local environmental problems (e.g. 

" la'ck of a sewijge disposal system, strip-mming areas, and location of zoj^ing variances). 

° f * * 

i^, A chairman should be sejeeted to coordinate' all such attempts and to' aid the ^faculty in organizing 

^ a program/ Some released timQ away from teaching duties may be necessary. ' . 

^ 3. 'Local aids and materials must be used fully. Therefore,' it is imperative that a collection of such, ma- 
terials be made*, using a 3 X 5 card file or some other mdans. Local newspaper editors, mining com.- 
pany personnel, city goverqtpient , officials, agriculture leaders^ and others in the locality should be 
used 9S resource persons to aid the classroom feacher in the environmental education program.. 

4. It ^ important that teachers who represent all grade levels be used and that they are encouraged to 

contribute to group efi'o^ts^ ' ^ „ 
■ ^ -v. * * 

Monies, lo^isti^al planning, and time away from the' school grouhds for environmental studies should 

be a part of the program, especially in elementarjf school. , . • 

6. Careful xrorjsideration should be given ito the broad range oEgg^ch student's interests, needs, , and abili- 
ties in incorporating 0nviro"hme;ntal education into, the curriculum. Investigatioif activities- must be dif- 
ferent for each student. i*' ' 4^' ^ ' 

e . ■ ■■• ^, • ' . 

^ 1. It is important to correlate environmental education with the subject areas x>f the curriculum^ (e.g., 

science^ social studies, writing, reading, spellings »rt, music, mathematics, and physical education). 

8. Opportunities should be provided to use the school grounds as an outdoor laboratory to investigate . 
• environmental education .concepts. Through school and community efi^orts some elementary'^schools 

have developed outdoor laboratories which h^ve become a viable p^rt of the school curriculum. 

. " -J V * ■ ■ • 

9. The sqliool librarian should be part of the total teaching efi^ort. 

" ' Charatcteristics^^^o^ 

<^ ImpHcati^iJs for EnvironmeM 

During the eight jears a child^^f)ends in elementary school (Grades K-7), dramatic changes occur in his 
co'gnitiye^abili^ies, communication skills, motor development, social skills, and moral reasoning, /thus, a child 
in the upper elementary gradbs is'^erj; different from a child in the middle elementary grades .who, in tfim, is 
different fi*om a child in the lower elementary grades. These changes in children^ occur at different rates in 



different children and in a more or less continuous fashion. In the prcparaWon of {\m guide, it was felt that 
a successful environmental education program mu^t reflect thc^^e dilTercncc^. ' 

' For guidance in selecting appropriate activities, the teacher referred to the(following tables in which 

some generalization about children in the lower, middle, and upper.elemcntary grades arc identified with their 

implications for the environmental edu^^ati^i program, 

* . • • 

ChilUron in the lower etemenfary yrad^^: 



I . . . « are curidus and employ all their senses in 
exploring their surroundmgs. 

.2. ... bring to school a wide variety of cognitive 
abilities. / 



3. ... are limited in their ability to interpret time, 
space, and distance.. 

4. ... have difficulty in rcalii!:mg that objects have 
. several properties. ^ 

5. . . . have difficulty thinking logically. 



. . begin reasoning simple cause and effect re- 
lationships.* • ' . 

. . . like immediate results and lose iijterest in 
prol6ngcd experiences. 

. . . seek ouj identification and 'clarification of 
their individual roles as'people. 

. . . are limited in the complexity and variety of 
tjieir communication skills^ 

' ■) \- *• ^ - 

. . . are Capable of recognizing the mood of a 
speaker as factual, serious, or humorous. 



la 



11. 



12. 



13. 



...enjoy pictures and read their own experi- 
ence into them as they talk about what they see. 
* « 

.p,. .V enjoy using various arj forms and media as 
^means of expressing their ideas* and feelings. 



. . . enjoy^sharing their experiences with others 
in their clqss. 



Implications for environmental education: 

1. Activities should promote touching, hearing, 
seeing, and smelling as ways for gathering iji- 
formation about their environments. 

4 

2. Activities should be developed which offer chil- 
dren of differing cognitive abilities the oppot-. 
tunity to participate and succeed. 

3. Activities should minimize time, space,.- and 
distance aspects, of the efivironment. 

4. Activities should emphasize pbjects with a rela- 
tively slnall numbffr ot^ropcrties. . 

5. Activities requiring logical envelopment of re- 
lationships should be minimized, particularly in 
the early grades. 

6. Activities should promote the -examination of 
simple cause and effect relationships in the en- 
vironment. * ^ • , 

^7. A^fvities should be varied, •brief% and scaled 

to thq attention span of the children. 

•> 

8. Activities should include experiences aimed at 
answering lM/qi1estion', "Who am I?" in rela- 
tion to.tR^Trenvironment. 

9. Activities :5hould assist children Jn expanding 
and strengthening their Tise of verbal and non- 
verbal comijidnicatipif skills. »r 

10. This* suggests the importance of the teacher^s 
interest, sincerity,}^;and concern while speaking 
with the children about the environment. . 

1 1 . Careful selection of pictures by thl^ teachec can 
promote interest'in the environment and foster 
the^consideration of simple relationships. 

' 

12. The children's use of^art forms and media can 
provide valuable information concerning the 
children's knowledge of, and attitudes toward, 
their environment. 

■ .« 

13. Discussion and guided questiofling by the 
teacher may promote understanding of environ- 

^ mental phenomena as they relate to the chiP 
dren^s experience. 



14. ... enji^listcning to stories read to them. 



15. ...enjoy collecting objects from nature land 
technology. ^ 

16 have limited psychomotor coordination, 

dexterity, and stainina. 



17. . . .'possess a rudimentary moral sense based on 
highly personal concepts of right and wrong. 



■ J • 

14. By carefiilly selecting slljries to be read, teach- 
eirs can help children become interested in^ari- 
ous aspects of their environment. 

15. Interests revealed by the children's collections 
may serve as' a focus for planned environmental 
experiences. 

16. Activities shcilild be selected which do not make 
unrealistic demands on. the c'hildren's psycho- 
motor capabilities and endurance. 

17. Activities should be chosen which avoid com- 
plex value dilemmas rel^t§4 to externally-based 
moral systems. 



Children in the ^middle elementary grades begirt to: 

1 . ... have difficulty irvitially in isolating variables 
' and often proceed from step to step in thinking 

without relating each link to all others. 

2. ... distinguish between observations and infer- 
ences, jk^ 



3. . . . distinguish between tact and opinion. 



4. . . develop special interests and hobbies. 

5 understaYid the relationship between cause 

and effect. * 

6. ... have increased and refined psychomotor 
skills. \ 

7. : . . show increasing concern *for the authenticity 
of materials which they read. 

8. ... detect more subtle forms of a speaker's in- 
tent: informative^ perst^asive, evasive.. 



9. ... become increasingly involved as a^^rsonal 
commitment is made. ; 



10. . . . becomq more capable and desirous of in- 
volvement in making decisions. 



Implications for environmental education: 

1. Early in this period, .activities should involve 
small numbers of variables and minimal em- 
phasis on logical relationships. 

2. Activities should promote the- distinction be- 
tween observing and inferring and the logical 

\ . basis for the process of inferring. 

^. Activities should promote the distinction be- 
tween fact and opinion and their relatfve wprth 
as a basis for decision-making. <r 

4. Activities should offer children the opportunity 
to pursue their individual interests. 

5. Activities should present situations in which 
cause-effect relationshfps may be examined. 

6. Activities may be developed which require in- 
creased psychomotor' coordination. 

7. With the jteacher's assistance, children may be 
helped U\ question the authenticity of readings 
about the environment. 

8. ' The degree of interest, enthusiasm, and com- 

mitmeht which the teacher possesses in rela- 
tion to environmental issues becomes increas- 
ingly evident to the children. 

9. Activities should stress an action orientation 
that will result in a stronger commitment to the 
improvement of the children's environment. 



10. 



15 



Activities shoul^ involve children in making 
decisions about themselves and their environ- 
ment. . . 
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11. i . . functiojti as part of a group and begin to, 
ahdcrstand social requirements and social re- 
sponsibility. " 

■ \ • . . ' 

12. ... rel^c ' vicariously to people and places 
through literature. 



13 develop moral reasoning based on viewing 

life from other points of view than their ow^ri. 



11. Activities should foster group experiences and 
promote the idea that the actions'of individuals 
affect groups and that the individual has a 
responsibility to the group. 

12. Learning about Qther environments through use 
of carefully selected literature may help chil- 
dren examine their own environment^ more 
critically. ) 

13. Activities can provide opportunities fc^r ^making 
^> moral decisions on a basis rather than what is 

right or wrong for one as an individual. 



Children in the tipper elementary grades begin to: 

1. ... handle two or morfc variables \yith ease and ► 
comprehend logical relationships. 

2. . . .^make predictions based on past experj- 
ences. ^. ^ 

3. ... develop the capability to hypothesize and 
develop simple tests of hypotheses. 



4. ... develop the ability to discriminate^ clarify, 
and ejhallenge experiences. 



5.^. . . see discussion as a w^ of working toward 
group decisions and the resolution of issues. 



6. ... become capable of understanding decision- 
malcing processes and the resulting implications- 

^ of mak?ng decisions. 

7. ...need the opportunity 4o assume responsi- 
bility in order to learn the rclatiojiship between 
choice and responsibility. 

8. . . . f€?el an emotional atta^Jwaent , toward their 
country and begin developing enduring patrio- 
tism. - > 

9. . . .^examine and question^ established belief 
systems. • ' 



i 



10. ... comprehend moral reasoning based on what 
is best for society, the greatest number, or the 
social of^^r. 



Implications for environmental education: ' 

1. Activities may' deal with 'several variables and 
•t^ promote the search for logicarrelationsHip^. /j 

2. Activities may be developed which emphasizfe, 
predicting. ' * i^: \ 

3. Act^yities should promote the formulation of 
hypotheses based on^data and the development 
of means for testing them. 

4. Activities should promote the identipcation of 
significant facjors in a coitiplex environmental 

vs^tting and promote the ctarific^tion of environ- 
mental issues. *J 

5. Activities may be developed around more com- 
plex issues to be resolved through group proc- 
esses.^ 

b. Activities should provide opportunities for chii 
dren to make decisions ^nd^b^ responsible for 
the resulting consequences. , \ 
/ " ' ' 

7. Actij^ies should promote choice arid decision- 
making in /context of responsible action. 



8. Activities n^ay be developed to encourage feel- 
ings ofTreiponsibHity by^the individual toward 
the betterment ofUiis country. 

- / / ' " ^ " • 

9. Aeti\7ltie4^may he developed which r^aise ques- 

tipnslabout belief systems and allow the exami- 
nation ofi the foundational beliefs on which such 
systems are based. 

10. Activities^ m'ay be developed which promote 
morq' complex n^o^'^jtr^lgpents about environ- 
mental issues, ?i ^ ^ a 
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H. Mxemplary Investigation (K-7) ^ 

INVESTIGATION ONE: HUMAN RELATIONSHIPS 
Goals aiid Objectives . 

V The goal of this investigation is to help students understand humans as living things shanhg many of the 
characteristics of other Hying tjiings but also, possessing unique characteristics. During the investigation, stu-^ 



dents WiU: 

1. 
2. 
3. 
4. 
5. 



Distifl^ish living '{rojmt non-living 'thinl^s on the' basis of.their pharacteristics. 
Classify lining aixd non-living things oif the .basis iof a variety of criteria. '1 
Distinguish nUQians f^om, other, organisms In terms of physical, social, and emotional characteristics. 
Identify the natur&v^d role of parental care in rearing young animals, including humans. 
Clarify the Va,lu^ they?;^^ in making judgments about various human traits. ' 
♦ 6, Detemimg^'ways ,by whicn^^ may Acquire those characteristics one may consider dgsijjpble and 
relinquish 'those one may consiofec^^mdesiraW^ 4 ^ ^ 

7. ""Examine ways to develop .concern fm^t^r peopl^. * 

8. Assist others in solving" problems. 
^ 9. Determinl^ ways in which people interact with ea^Jh^^er and thpjr environments. 

Questions; f ^ «v 

. A. What are some characteristics of living and non-living objects ahd^lS\?vsgTe they classified? 

B, What similarities and differences, are found between^human beings ^nd otnlfs^i^g organisms?^ 

C. What characteristics should all hunians have? 

D, How can we help people to be more concemed about other' people?^ 

E. What relationships exist among people and their environments? 
■■ .. 

Conducfjing the Investigation V / ^ > 

A. Question u , * \ * ^ 

What are some of the characteristics of living and non-living objects and how are.th&y classified? 



Processes 
Classifying 



Classifying 
Inferring ^ 
Comparing 
Decision-making 
Classifying 




Suggested Procedure 

1. Ask the children to identify objects in their glassroom as living br non-living. 
Try tp have many of botli types of objects in the room. If you have ai limited 
number of living objects in the room, have students make observation outside 

^ of the Scffool building. - ^ ' 

2. From the lists of' living and |ion-living objects identified above, haveihe chil- 
^ ^ dren looj^ fyt similarities and differences in order to develop a set ot^h^fa(J- 

teris^c^nique to each group- Also, deterniine which characteristics a^ com- 
mon jto each^ group. ^\ • ' \ 
Haye th^ children group Different sets of non-living objects. Ij^or example: 
r collections of xocl^^^cl^s, paper clips, butt(|ns 
cirisenaire )^od$ 

the classroom 
irrounding^chool environment such as: 

*\ ' ' (4) TV antennas 
, . (5) smokestacks 
^ ; (6) bicytles 



d. 



objects founa it 
objects in ihksh 

(1) oead tree$ 

(2) hwses 

(3) cars • 
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Classifying 
Decision-making 



Classifying . 
Decision-making 



■ * - ■ / • 

4. Have the children draw a set of living organi^jn cards (one organism per card) 
^or use pictures cut from magazines. f 

a. -Irf small groups, have* the children classify lhese'j)ictures into groups (sets) 
and determine the criteria used by other groups. 

b. ^Have the children (uggest criteria for new groupings. 

5. Have the children formWoups from among their classmates. 

a. Let them decide the pasjs.for each group. . v 

b. Have t^em .form diriWenf Vo^ps on the basis of a new set of criteria. 

c. Is one methocf of grouping sbperior to i§l others? 



B. Question \ n. 

What similarities and differences are found between human beings and other, living organisms? 



Processes ' 

Observing 
Data-collecting 



Data-collecting 

Inferring 

Observing 



Data-collecting 
Hypothesiaing 



Decision-making 




Suggested Procedure 

\ 

1 . Develop a list of similarities and differences between human beings and ot^er 
^ lining organisms in relation to: 

a. physical characteristics 
h. social characteristics 
c. - emotional characteristics 

2. Study the habits of some orgaTiisms that have^similarf social patterns io man 
(bees, ants, baboons). Set up an ant farm or visit a bee hive and record ob- 
servations about their activities. Use sufficient safety precautions. 

a. What similarities do you frnd? / 

b. What differences do you find? 

3. Examine patterns of rearing the young displayed by human and jhon-human 
' organisms. 

a. Compare the length of time^f adult control over th^ir yo)ing between 
human and non-human animals. • • \ 

b. How cat! you account^*for the great length of time chijd^n ^re j^upervfted 
by«adults? 

cr How do children feel about, this control by parents? Ask ihe|fchildren to 
make a list of th6^e things they should be able to decide andf-those their 
jgarents shoul^ decide for them. (This j:ould be done in smal|/ groups aqd 
then combined. to form a class list.l 



C. Question 



S 



What characteristic's should all'Tiuman'f have 7 




Processes 

^alxiing 

ifnmuaicating 
cision-making 
^erring 
Communicating 
.Decision-making 
Inferring 
Valuing' ^ 
yDecision-making 
Inferring , * 
'aluing 




Suggested Procedure 



1. As a ^lass project or in small groups, have students prepare lists ^of human 
traits they cgnsiden desirable. , \ ^ 

- ■ \ h \ ■ ■ ' 

2. Within small groups\develop lists-of human^raits that a^p characteristics of 
hunrans .concerned with the environment. 'I 

3. ^ive each child the chance to list- any three items that he,l)r«he wantfed to buy 



but had not been able to affo^. 



Auction the' items off to/ the whole\ class. 



4. Ask gash child^to determine^liis best arid worst- habits.f Ask each, of them 'to 
add two good, habits and drop two^bad habits from hisflife. 

■ ' 17 ' ' 
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Inferring 
" Valuing 

Decision-making 

^ D. Question 

How c/an we help 

Processes 

Communicj/ting 
Decision-making 



\ Comn/unicating 
Deci/ion-making 
Inferring 
H/pothesizing 
/ecision-making 



5. Make a list of personal strengths you think you would like to have. Make a 
matching list of strengths you feel you already h^Ve. Set up a scheme by which 
someone will teach you a sti;ength that you would like, to have. 



Decision-making 



Communicating 



E. Question 



people to be more concerned abou| other people? ■ 
Suggested Procedure ■ \ ' 

1. Using the list of desirable human traits compiled eariier, develop mean^ (e.g., 
skits, posters, school activities) for encouraging ot|ier children in the. school to 

^practice tliese "good" .traits. (It is important that, the children decide on the 
methods to be used.) 

2. Using the methods found to be successful^in D-|l, relate efforts to improving 
^ human behavior towards the environment. Exteiid these activities beyond the 

school environment. Develop ways of influenciifg the behavior of local resi- 
dents. / j 

3. Have each child do something nice for someone in the school bqt keep it a.^ 
secret. After they ,haye done this, have them riiake a personal list of their 
feelings. Ask them if they found out anything about being human? 
Choose a person in. your community such as a teacher, policeman, student, or 
principal. Find out^hat their most serious problems are and try to work out 
a way they could solvtJ these; problenis. " (This cai\ be done as a class or as 
individuals.) » \ 

With parental approval, talk someone in the commuWy into letting you work 
with them long enough for you to learn and lielp ea6,h othef. (This could be 
a logical way to integrate career education as part of the environment education 
curriculum. Children working with forjssters, land use planners, and other 
pnvironmentally oriented careers could do niuch to expand the ideas Of all 
^joncerned.) • 



\ 



'4. 



5. 



Proces^K^ 

■ Observing 
Inferring 
Hypothesizing 
Comparing 
Hypothesizing 



Inferring 
Hypothesizing 



What relationships exist among pe6ple and tMir environments? 



Suggested Procedure \\ • 

1. Whert people -are in differing environments do they relate to other people 1n 
varying ways? (As an example, do people on a morning computer bu^ react 
differently to strangers than they would to strangers at a sporting event?)* 
Visit a shopping "mall," observe 'the people and compare, them with people 
/shopping on the main street of yoyt community. Did the architects have some- 
thing in mind (reaction of pepple to the environment) when they designed the* 
"mair shopping center? 
3. Have students attempt to explain why people continually discard trash on road- 
sides despite "NO Dumping" signs? 

INVESTIGATION TWOf THE CLASSROOM ENVIRONMENT 




Goals and ObjecriVes 

The goals of this inxestigation are to help students view their classrooms as an environment in which they 
inte^ct with each other and with other factors. In addition, relationships between the^classroom environment 
and the students' comr\unity are explored. During the investigation students )X(ill: 

IS 
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1. Measure various physical proj^qrHes of the classrooms and detertnine how pupils are affected by 

2. Examine relationships between physical properties of the school environment and those of the class- 
roohi. - ' 

3. Determine some of the consequences of eliminating one or more of the identified classrooni resources 
for a day. ^ 

4. Consider ways various classroom resources might be used more efficiently. 

5. fixamine physical properties of rooms in the students' homes in a manner similar to that employed in 
^ Studying their classroom. " ^ ^ 

6. Consider ways in which all the members of a class can deal with a change in the clE^ssroom proposed 
/by ah individual student. - ' -{ ^ ^ 

7. ExamifiQ the rtiles which govern behavior in the classroom, why they exist, and where they (Originate. 
8., ,Determine the consequences of existing in the classroom for a day in the absence of* all rules. 
9. Exa^nine rules which might be creiated to lead to improved environmental conditions. 

10. Consi\^er the extent to which all people' abide by rules. 

1/1. Attempt to determine what rules (laws) already exist in the community to regulate the^Vironment. 

/1 2. Examine rules which seem to regulate people's behavior but are not part of a\body ^^\y. 

13'.\ iS^nsfaer the means by which the need for additionjl laws is determined. 

/ 14. Examine the basis emplo]^ed in the development^^jiew laws for the^,xomm^jnrty\ 

/ . , .-c . 

Questions: . , 

■ . ? ■ 

A. What are the characteristics of your classroom? 

B. In what ways fs your dassroom similar or different to your room at home? 

C. What rules govern your activities while in the classroom? 

D. What rules'do people live'^by in^^your commuijii^y?^ 




Conducting the liivestigatlojn 

A. Quest ran 



Processes 
Data-collecting 



What are the ^characteristics of your classroonV.\^ 
Suggested Procedure 



Inferring 
Hypothesizing 



I. Osing cla*ssroom material ^nd metric measurements (paper, rulers, ther- 
mometers) determine as many of the phy^al characteristics (e.g., temperature, 
volume, area) of your j^oom as you can. • t 

For example: * , ^ ' / 

a. How much floor space is thiire in the room? 

b. Deieijmine the area p^r child and compare that to the"area pe^ cnild in a 
home,' bus, car, or playground. , / ^: 

c. Whatsis the averse daily temperature in the roo|n? j 

1 . Is it the same ne^r the floor? 

2. Is i^ the same near the ceiling? 

3. Is it the same-near the window? ^ 

d. How do you account for your findingi^^o all rooms in your school show 
similar temperature findings2-Why^r ^hy not? Does the surroundiipg 

^ school environment affect the temperature 'within your room? How can 
you find out? / . . — 



Data-collectmg 



Hypothesising 
Decisioh-ipaking 

Data-coIIecting 



Data-collecting 
Hypothesizing 

Inferring 



Data-collecting , 

Hypothesizing 

Decision-making 

Inferring 
"Copimunicatirig 
Valuing 



Every 



2. What kind, of furniture is in your room? 

a. Do you have* individual desks oc tables? 

b. Are the desks or tables kept in a pattern? 

c. What kind of flooring do you have? • 

d. Do you liave bookcases and how are they arranged? 
* Are there water and toilet facilities in your 1:00m? 

f. What kind of and how many lighting fixtures do you have? ^ 

3. After having completed a listing of your classroom resources, eliminate tho use 
Of each for one day (e.g., no. use ^f desk for a day). What effect does this have 
on your classropm? Can you continue your normal schqol (life) style? 

4. How can you find out the amount of paper your class uses every' day? 
week? Every month? > * 

a. Where does pajper come from? , - 

b. How much does it cos,t? WhM othe\^t^ing»^ill the cost of 25 sheets of 
paper buy? ^ -^ ^s, 

c. Examine the paper thrown away after orm; school d^y- P<5w rttuch. of it 
. still was usable? What are some ways that your class could decrease the 

"use of paper v^thout iaffectirtg^the instructional prqgram? ' 

d. Once papers is used what happens tp it? ^her^^ it go? Can it be 
re-used? Would it B^ptossiole for your school to save its paper, and take it 

. to a rec^^cliffg plant? With the money received for the paper, coulci you find 
ways of improving the eWironment of your schools' classroom? 

5^ Find out the same things abbut energy (light, heat, etc.), water, and human 
resources in the classroom as you did with paper in Step 4. 

6. Do any of your findings in Steps 4^and 5 relate to the use of energy and ma- 
terials in your community? How akl why would yjQ,u make people in the 
community aware of your investigatior 



}ur home? 




B. Question 

In what ways is your classroom similar or different from a room in 

Suggesied Procedure * % . 

1. As you didior your classroom, obtain the phys^l characteristics (i.e., amount 



Processes / 
Data-collecting 



Data-collecting 
Inferring 



Decision-making 
Vaiaihg 

Decision-making 



3. 



of floor space, volume, temjSeratures, and kinds of furniture) of anroom in your 
home (e.g., bed-room, kitchen, living room, or family room), . ^ 

Make a list of thesd characteristics on the chalkboard. After your classmates 
have provided information about their rooms, cpnipare the difference and simi- 
larities of all the rooms, including your classroom. Are there similarities be- 
tween rooms in your homes and your classroom? 

Are there things about your rooms at home that Vou would like to s,ee4xi^your 
classroom (e.g., rug, curtains,^nd rocking chair)? 

Are there thii^gs in the classroom you wl5^ 
of your classmates do not want it remove 
a disagreement? 

■ .,f20 , ■ - 



like to see rqnoved? What if some 
^? How can you decide with such 



e. Question \] 

.1. * 

What rules gove;^ your activities while in the classroom? 
Processes ^ 
Data-rcollecting 



1. 



\ 



Decision-making 

Valuing 

Valuing 

Decision-making 



becision-making 
Valuing 



Decision-making 
Valuing 

Decision-making 




Why dp We have rliles in our classroom? 'Do vve need thgm?* Could wp get 
along with no rules? Do some of us need rules more than"^pthers? Prepare a 
list of the rule? of 'your classroom and then do the following: 

a. Suspend &11 classroom rules for a day. At the end of the day, make a list 
of- the good and bad results, 

b. Identify, the rules you think would be absolutely essential in' your class- 
room. How can you decide which rules to adopt? £>oes everyone have- to 

^ U agree to the same set of rules? What happens if someone decides that they 
do not Avaftt^to follow the rules? ^ 

c. Prepare a list of student-develbjped classropm rules and live by them for 
seVpral days. >, ^ ' . 

(1) Do you need to eliminate some of them? - ^ ' • 

^(2) Dc? you have to add or modify some rules'? " ' <^ 

(3) How will -you change your classroom rules ia the future? . 

d. What rules €)an the class agree upOn to overcome aity problems discovered^ 
wheh you sitrveyed the classroom environment in Part a? \ 

e. ,As you set Up a system of environmental rules for your cjassroom, do you 

need to coiiSider the^ rules of iht school, your prinipipal, your teacher, or 
y^ur parents? ^* tlf^ 

f. Is it fair if ypur class has a different set of rules than those used in other 
classrooms? 

2. Make a list of rules ,that you think would improve the environment if people, 
followed them. . ' ^ * *■ 

a. Would all people follow these rules?^How can you find out (e.g., opinion 
poll, question naire ? * ' ^ 

b. If you told people that theyjiad to dbey these rules, would they? Did you 
and your classmates obey all of the rules in your classroom?" 

c. Does your community already have laws which influence the environment 
(e.g^- zoning regulations, anti-litter laws)? Are the>) effective? 

d. Wer^these law^s ^ pas^g ed^because people were concerned ^about environ- 
mental detertctt=atioit?--ifnot, for what other reaso^ >were they passed? 

e. Could you have laws passed in your community to require people to live 
^ ^ by your rules? Who woulif pass these laws and how would they be en- 
forced? Can we improve our environment by telling people exactly what 
they have to do? I 



D. Question 

What rules do people live by in your community? 
Suggested Procedure 

\\ Prepare a list of the rules (laws) whiclv ai 



Processes 

Data-collecting 
Valuing 



1 the a9tj|y|ties of peopji^in your 
' commiinity and determine where these riil^s ai^e deqi^e^ upon and p'y whom 
(i.e., the community. State agencies, federal'agencies]j^ i^i^ any of these sources 
of rules more important than any others?^hy? jli ^j j 

mi - ' 



A 21 



22 



Data-collecting 

^Inferring ' 
Valuing 

^Valuing 

Data-coilectiifg 
Valuing • 



Data-collecting 
Valuing 

Data-cJilecting 
Decision-making 



Valuing 



n.: Valuing 
^Data-collecting 
©ata-collecting 



2. Wbo decides on the rtiles followed by a community? Are these rules ever 
changed? How? / 

3. Are'there rules a community follows that are not established by a specific gov- 
ernmental *body (e.g., not making loud noises late at night)? Why are^ these 
rule3 followed when there is no means of enforcement? ^ Are rules which are 
adopted unofficially'by a community more important or a<j(bered to more often 
than the **officiar rules of the community? 

4. What laws^has your community adopted that are related '.to, improving the 
environment? How were these laws adopted? Were they supported*y everyone . 
in the communityT Is it fair to enforce laws with Which not everyone agrees? 
Do-these laws have ,any economic effects on the community? Were some of 
tl^ese laws adopted ta prevent deterioration of the environment at present? To 

^eliminate-future deterioratron? 
What State and federal laws and regulations have been passed which affect 
your co^muni^ty's environment? Is it fSir to have laws, that affect you and 
yoijr community enforced by State and federal officials? When these laws 
we'r^e passed, did your community have a voice in the decision? Is it impor- , 
tant whether you participated in making these laws? ^ 
-16. Are there local. State, and federal laws being considered which deal with ^n- 
' vironmental probj/l^ms? What groups of people are supporting or opposing 
these laws? Howcan students irifluence decisions about adopting new environ- 
mental laws? . ' 
7. Frequently decisions, including those which relate to the quality of the environ- 
^ men^t', are made on an emotional basis without due regard to accurate and 
unbiased information. Choese a curretit envirohmental problem ip your com- 
• munity and examine the information Which will serve as a basis for (Incision- 
making. Consider the following in determining how decisions might be m'adi?: 

a. Who collected, the data related to the problem? Do they have a vested 
interest which will profit by the decision? ,^ 

b. Who analyzed the information? JVas the analysis unbiased? 

c: Were a variety of viewpoints considered in the decisiofl-making process? 
d. Were impact studies, prejee^Ung the consequences of alternative decisions, 
madcc prior to the final decision? 



'%-_ - INVESTIGATION "THREEt THE SCHOOL ENVIRONMENT 

G^^ls jirid Objec^ves V . 

^The goals of this investigation are to help the students examine more closely their school, environment, 
iden^fy the natural, man-made, and cultural aspects of it, and use it as a model to better understand their 
comi^tjnity environment. During the investigation, the student will: 

l| Identify the natyral and man-made objects in the school environment. 

• o2. .^Indicate the^'exTeflM©.^^ 
" 3. Ipxpress emotional and aesthetic reactions to the school environment through se\^ral.art forms. 
4. igonduct a study of one aspect of the school environment/ 
5 i|bllect data which will illustrate changes in the school environment. 

6. "^^ermine the extent to which changes in one aspect of. the school envircrtlmfent are associated with 

o^r changes. " , ' t_ ^ , , • 

7. Stfly the relationship between structure and function on the school environment 

8. Ma& observations of the environment in thei^rea adjacent to the school. 

9. IdenMy similarities and differences b^etween tliQ school and comi^nity ^vironments. 



10. Evaluate the observations macte of the cdmni unity envirohment in terms of personal affectivity. 

^11. Determine the means by which human activities are regulated by law in the community environment. 

12* Communicate thtough writteiitfexpression the concept of an i4eal community/ ^ 

13. Determine ways to change the school enyironjnent. 

14.. Determine ways to change the community environment,. 




Questioiiss 

- '■ * " . ^ 

A. ! What 'are some characteristics of immediate environment outside the. school? 

B. How arc the conditions around the school similar or different from the surrounding community? 
. C. Can students influei|[ice decisions relatinjp: to the school and community environment? 

" . ^ ■ ^ - - ■ ■ .' 

Conducting the Investigation ^ ' ^ 

A. Question . * - , * ^ 

What, are some characteristics of the immediate enviroi^mcnt outside the school? 



Processes 
Observing 



Classifying 
Valuitig 



Suggested Procedure 



Communicating 
Valuing 



Observing 
Data-collecting 



' 1. Have the children walk around the School grounds and observe carefully the 
natural and man-madS'^^ects in the en^vironmeot. Have them li^t their ob- 
servations and then classify them in terms of: ' 

a. objects they like ^\ / 

b. objects they dislike . ^ . - *. 

c. objects which seem essential ^* 

d. objects which seem unnecessary . . • , 

e. objects which they would change or remove if they coul4 . 

* f . objects, not now present in the school environment, they would add if they 
could ^ • 

2. Collect "junk" material from the school environment and use it to create a 
work of art (mobile or collage). Try to have your art work express: 

a. the job of the school envirohment 

b. the ugliness of the s^ool environment 

c. the beauty, of the school environment 

d. "how you feel about the school environment. 

f ' ■ * ■ • 

3. '^Choose one aspect of the school environment ,and niake a study of it. For 
. example: • , 

-a. Shapes in the envyronment (a camera might be helpful) 

b. sounds in- the environment (a portable tape recorder might be helpful) 

c. . smells in the environment ^ ' * ; * 

d. .rules that govern the use of the environment — 

e. people in the environment (a camera might be helpful) * t5 *-» ^ 

' ' ' ^ ^- ' ■ ' * * . 

4. When you have completed y6ur study, 'report your findings ^o the class, discuss 

them, and seek answers to' the following: 

a. Did the class h^p you identify exanripks of yoQir subject which you over- 
looked? 



b. Were you able to show the 
werp a surprise to them? 



cl?iss some things about their environment which 

\ •• • -■ • • •■" .. 7 * 



Observing 
Data-collecting 



Observing 
inferring 



Observing 



"5. Study your school environment jiarefiilly eveiVday for a vfbck. At the end of 
the week, discuss with the class any changes in the environment Which you 
observed. * For example: . ^ . . 

'a. Wereil there changes in bushes, trees, or lawn areas? 

b. We?e there changes in .the amount^or distribution of litter .on the school 
•grounds? ^> ' 

c. Were.there changes in the wetness or dryness of the soil? • 

d. Were there-changes in th^ temperature of the ay- or of the soilt'-^ 

e. Did the size of tlje school grounds cTiange? !^ . « 

f. Were there changes rn the nuriiber of cars or bicycles in thp school parking 

g. Were there^changes in the numbeKof students at various locations on*the 
schoolgrounds? ' / > ^ 

" When sharing your findings about changes in the school 'environment, did ^ou 
Qnd any instances whete change in^^ne situation was associated with change in 
another?/ Fpr example; / ' ♦ ' ^ * 

:a. change in weather and change in the^number of students playing ojn school 

grounds^ . / \ V f 

b. cjiange in. weather and change in the number of students who ride bicycles 
to sH^^oL t * ' » 

' change in amount of sunlight available and change in number of students 
playing on school grounds - . 

d. thahge in time of day and change in the number of stujimts playing oiti 

•school grounds ^ iKS^ * 

Make a simple map of tbg^school grounds. Show locations of buildings, roads, 
parking areas, playing fields, trees, shrubs, and lawns. Then:^ , , 

'a. Study the flow of traffic (people and vehrcles) |^round the school grounds 
and plot the areas of maximum traffic activity on your map! 

b. Determine hbw various parts of the school environment ate designed to 
cope with particularly heavy traffio: > / 

c. Mentify these kreas which have heavV traffic but are not specifically de- 
signed for it. , \ 



B. Question i ^ * 

How tare conditions ground' the sch^d similar or different from the surrounding. community? 



Processes 

Observing 
Data-collecting 



Suggested Procedure ♦ * ' . 

f. Have alass walk through a part of the community near youf school. Have 
; students identify as many features of the community environment as they-x:an. 
* . Fpr example: 

-a. paved streets * 

b. street lights 

c. iawns 

d. trees atid bushes^ 

e. buildings 

f. fences ' 

g. traffic 

h. people 



''Valuing 
Data-collecting 



c 



Communicating 



2. Have students: ^ ^ . 

• ^ .•• . • 

a, identify items in their list which may be found in Bie school environmen| 
and those which m^ not foiind in the schooF environment^ 

b. DeteVmine if learning about the school environment will help .them learn 
about tfiieir communi^^^' ' > 

3. Haye students identify/the things they liked and disliked on their w^k through 
the commmiity. Have thqm suggest* ways>to change the things they don't like. ' 

4. Have studems^deteipiine if there are rules which regulate the'community^n- 
, vironment. For example, laws -regulating: ' „ * 

'a. sj^eed limit^ • ^ ' ^ / < 

b. m^ise levels • " * . . . ^ ' , - 

^.c. 'the ase o^ land (zoning la'wts) ' r • , ' 

^ d. burfiing ^ '\ . t - 

e. water^use* ' . " . . 

*' " ' . ' . • > 

5. Havp students s?ek' answers to the following: Do you^ agree with these laws, 

are' laws' needed which do not exist^'and can yo^ influence' which laws are 

created? % ■ <^ * " • ' T 

6. Have ^tudrfnt^' write a , story describing' thejdeal community-— ^e wl^ifh would 
^ have alf the things you like arid none^of 'thcMhings you dislike, 



C, Question ^ ' 

Can students influence decisions relating to the school and community environments? 



Processes 

Data-collecting 
Prevdicting 

Data-collecting 

-.Data-collecting 

Predicting 
Communicating 



a.' 



b. 



Communicating 



Suggested P/ocedure 

1 . Identify something (an object/VfuL^ a coridiUori) in your school! environment 
which you believe many stujdqnts dislik^^Have studente^ the following: 

Deteranine^ the percentage of students^, and teacherS^ho also dislike the 
^same thing. ^ ' ' ^ , . 

If the answer to part a. is a small perc^n^age, wh^t d^.you think the 
chances are that some change can occur when most students and teachers 
do not share your dislike? o ^ ^ . y.^ f< — ^ 

c. If th'e answer to^part a. is a large percent^Cj collect detailed evidence 
which will indicate the precise nature of the object of yoii^ dislike. Deter- 
mine if it Is harmful (Have any, students been twjirCby It?), offensive tc tjie 
eye (Why?), offensjve to tjje nose (What causes tlie sinell?)- ^ 

d. Determine vyays the object of -your diMike might -be changed. Consider 
various alternatives^ and rank them in tdtms of eo§t, time ^required, sj^ecial 
equipment, or skills required. / ,> , 
Develop arguments to support the alfernatiyes yoii^have icjentifipd. How 
will the envirorimeiit be improved by/ these recommendations? 

l ion in which' you clearly dSplay the nature of your 
evidence to support your 'arguments for changing it 
k of^ltematives'in%clea^, concise wly. (Photographs, 
graphs, and taped linterviews wit|i stud^ts .and 'teachers may help your 
presentation.) j' ^ " 

rfake th^resentation^to the principal. Make it clear.that 
is need to study your matejfels and consider the alterna- 
^otiate a time in the near future wheti he wil) respond to 
' < ■ " y « < .J. - . , 
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e. 



f. 



Prepare a presentaj 
complaint and the 
and present yotir'Ui 



Have~7oiir class 
you understand 
tives. Try to n^ 
your reqliest. 



Inferring • h. If- your request was turned down, what reasons were offered in support, 

of the decision? How would you change your method of preparing your 
presentation if you were to repeat it? 

Observing If ypur request was accepted, did th6 principal encourage you, to make 

.similar presentations 'in the future? 

2. Have students consider the methods used^in seeking a change in the school 
* / environnjcnt aiwl the implications of these methods in seeking, a change in the 

community to determine the fiSllowrng: ^ . ' 

' . j a. How would you enlistee, aid of parents and o^J|Ci3:1[iduIts? ' ' 

Predicting b! What difficulties \mj)tCi you enciQuntor ity collecting data about problems in 

the community -tSnvironment which you did not encounter in the school 
^ . . \ . environment problem? . 

Communicating c. -What ix)le can community newspapers play in .attempts to' bring about 

eha^^gcs in the'communi.ty? ^v . . ^ / 
Data-colleciing ' d. Where would ypu look tor sclfintiflqally accurate dota tcsupport efforts, to 

bring aboiit change in the cQmipunity environment? 

IN VESTIGA*TION FOUR: GROWTH * ^ 

Goals aivd Objectives * 

The goals of this investigation are to have students e3(;^]ti|ine the phenomenon of growth in a variety of 
settings, determine some of the factors which influence growtfi, and consider the consequences of unrestricted 
growth, particularly as it affects people. During this investigation, students^, will: 

L Examine different instances of grpwth and establish criteria which can be used to establish the,, oc- 
currence of growth.' . ' 
I . 2, Determine the pattern of their own individual growth. 
' 3. Observe, measum, and record growth of both Jiving and non-living things. 
4, Collect data on the growth of pfants under various conditions. 
* 5.. Evaluate the differ^ent growth patterns observed when pfants are grown under various conditions. 

6. Test hypotheses concerning the factors^hich influence successful plant growth. 

7. Examine evidence, of jsuccessful growth (of particular species of plants in different locations on the 
school grounds. r^"^ ^ , 

8. "Collect evidence related to the growth of their school and its consequences. 

9. Predict consequences of future'growth of the school on the students, teachers, etc. in the school. 

10. Collect evidence related^ to the growth of their community and the cbnsequenees of that growth. > 

11. Predict the conseguences^^of future growth of the community.^ , ^ ^ 

12. Relate community growth to economic factors which influence activities in the community. 

13. N^ike judgments about the effects of community growth and the attitudes of residents toward this 
growth. , ' , 

14. Examine the consequences of crowding on plant growth in the classroom and in the field. ^ 

15. Determine indicators useful in detecting community growth and interactions. 

16. Examirie the future consequences of current changes in thS community. ^ 

Questions; , ^ ^ 

A. What is growth and why does it occur? 

B. What contributes to and limits growth? 

C. What are"some consequences of unrestricted growth? ' , 

% - ■ 
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^ Conducting the Investigation V 

V/. A, Question / 

What is growth an4 why (iocs it occur? 

Processes ? Suggested Procedure 

1. Staring Within the school, have the children identify as many things as possible 
that are growing. Determine criteria to be used to identify grow^ji. For ex- 
ample: • 



Observing 

pata-cbtlecting 

Ciassifying\ 



Observing 
Data-collcctitig 
Classifying 
Communication 

Valuing 

Decision-making 

Observing 
Infejring 

^Measuring 
Data-collecting 
Observing 
Communication 

Inferring 



aV mclfcaso in size / ^ 

b. increase In mass v • , ' 

c. increase in volume • " " * 

2. Repeat investigative stratep^ # I but fdentify evidence pf gr9Wth in the sur- 
rounding school environment and community. Identify both living and non" 
living examples of growth. 

3. Havc' the atudents attempt to dcfmc growth cither in a statement or a list of 
criteria, ^ . 

4. Using eul-out pictures, have th6 children makc^posl4rs illustrating growth. 
Have them cluster together' those pictures of growthr thfi^y fl(kji)and examples 
of growth they do not like. , , ^, 

5. Have students bring in photographs or pictures of living things/jwhich show 
some growth, oven a period of .tioic. Have them make?a series of* drawings or 

. a collection of,pictures illustrating this grovyth aceording.to increase in age. 

6. Is growth always visible? Havp each child keep a record of his* growth pat- 
terns. Make weekly measurements of their mass and heights. 

7. Have students plant some seeds so that they may critically observe the growth 
of anothex^living org'anism. Devise a way of making measurements of growth 
that can be illustrated graphically. • . ^ ^ 

8. Have students start a crystal garden. Is this kind of growth different from the 
growth of a plant or animal? What other examples of growth of non-living 
things can you identify? Use safety precautions in handling chemicals. 



B. QuestiQtt, ^ 

What contributes to and limits growth? 



Processes 

Experimenting. 
Data-collecting 
hypothesizing 



Experimenting 

Hypothesizing^ 
"Experimenting ^ 
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Suggested Procedure * 

1. Either in groups or individually, give the children some seeds, soil, and a. tray. 
Ask them to "plant these seeds (peas, beans, or corn are best) and place this 
tray anywhere in the room. Then compare the growth* results.^Record data 
on time^of germination, percentage of germination and rate of growth^^ave 

^the child devise ways of illustrating the data. Make comparisons betwedn 
. plants in different locations and try to determine why-some plants grow larger 
and/ or faster. ' 

2. Planet some seeds outside irTa variety of environments. Again compare the 
results and ask the children to identify possible controlling faWors. 

3. Have the children list the factors that they believe control the growth of their 
plants. How cap they test their hypotheses? Assist them in developing 

\ ioT testing these hypotheses. ^ ^ 
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/ 



Inferring 



Hypathesizing 

Data-collecting 

Valuing 



Hypothesizing 
Data-collecting 
Communication 
Decision-making 



^ - Inferring 
Decision 



Hypothesizing 
Data-collectmg 



C, Question 

« * What are 

■Processes 

'Data-collQcting 

Observing 

Measuring 

Inferring 

Hypothesizijiig 



Data-collecting 
Inferring 



Data-eollecting 
Communicating 
Hypothesizing 
Decision-making 
Inferring ^ 
Valuing ^ 



4. Try td find the same species of plant in dilTerent environments around the 
school. (Note. Trees or ornamental plants are good.) How do the children 
explain the difference in growth? 

5. Is your school undergoing growth? Hovf can' you determine this? If so, what 
factors in your community account for this growth? Do -you want more or 
fewer children in your school? It the population of your school is increas'ing, 
what changes may occur *(i*&« more teachers, buses, cars, longer lunch lines, 
less instructional material for each child, a new school will have to be built)? 
Why are more people moving into your school community? If the school 
population is decreasing, what factors might account for this? 

6. Is your community undergoing growth? li so, why? If not, why? Do you'haye, 
some special resources that will support growth- in your community^ What 
happens if these resources are depleted? As more people move into your com- 
munity what problems arise? Are tllerie groups of people concerned v/ifh these 
problems?. Can you help them to collect data and find solutions io these 
problems? 

7^ Are there economic factors present in your community fhat support or detract 
from its growth? Can you or members of your communis influence these 
economic factors? ' * 

8. Is the continued growth of your community good? How do people in your 
' community feel about growth? What ways could. you get information about- 
people's attitudes toward growth? What can you do with this information once 
you have it? , - . 

some„con^equences of unrestricted^grol^?^^y>C^*' '^^ ^ 
Suggested Procedure 

1. In a small plant flrft or box, distribute a high concentration of Seeds (radish,^ 
peas, or beans) and'^in a second container plant identical seeds but reduce the 
amdint of seeds. Have students observe the growth patterns in each container 
for several weeks. Plot this data (height/ time and germination rate). Students^ 
should record observations indicative of the general health of plants involved. 
What conclusions^ ^bbut growth can be reached? Do. your data support these 
conclusions? What variations can you try on this experiment? ' / 

2. If available, have students visit a loc^l tree farm and record their observations 
about the spacing of seedlings. Why are there large unplanted areas between 

^ trees? Would you not have more trees if they were planted closer, yielding 
a higher economic return per acre? Are the concepts of growth and economics 
related? 

3. .Can you identify some indicators of growth within your community^ (i.e. popu- 
lation, water usage and tax rate)? Find ways of illustrating these growth 
patterns visibly. If one of these growth factors is increasing, will- it have an 
effect on other indicators of growth? Does there seem to be one central indi-^ 
cator of community growth? What can you as an individual do to^iriflii^nce 
this growth pattern? If the people of your community are encouraging specific* 
patterns of growth, are- they supporting certain values? What are these values 
and does everyone agree on them? How can you find out? Do you agree with 
them? ^ ^ • • 
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Data-collecting '4/ Are the preceding growth indicators having any effect on your community's- 

Hypothesizing ' environment? What evidences of these can you identify? How can you make 

Comniunicating • people aware of these effects? Are. some effects short tern/ and others long 

^"ange? Do these growth indicators suggest any future changes in the environ- 
ment of your school or classroom? 

INVESTIGATION FIVE: ME IN MY ENVIRbNMENT 

^oal^ qpid Objectives ^ 

The goals of this investigation are to jaclp the student to better understand his environment, the way 
energy and materials in his environment influence him and ire influenced by him, and the rolp of human ideas 
and valuesin the relationship between an individual and his environment. During the investigation, the stu-" 
dent will: ^ 

. 1. Identify a large number of components which comprise his environment. 

2. Distinguish amOQg 'environmental components on the basis of living vs. nonliving and natural vs. man- 
made. ^ * 

3. Identify those aspects' of the environment which are subject to human influence. , \ 

'A, Distinguish anirong environmental components in terms pf those. which are directly observable phe- 
nomena and those which exist as ideas or attitudes in a person's mind. i , 

5. I^roduce^n cnvirdgjmental interacUon network^ reflectj^ ttie relationships among a number of en- 
vironmental components, particularly as they directly of indirectly affect or are affected by people. 

6. Consider reasons wliy pcoj^ fail to consider many of the consequences of their interactions* with the 
environment. , » ' 

7. Determine" ways in which students may influence better environmerftal decisionrmaking. 

8. Determine ways in which epc4'gy, materials, and ideas relatgd^to their environments influence them. 

' • .1. 

» 9. Distinguish between those* environmental components which^are essential for survival ^nd those which 
contribute toward^the qiiality cjf their lives. 

. 10. Consider the difficulties encountered-in.attempting tC> ol^aUge one's life style. 

1 1. Examine those aspects of their environment which have emotional effects on them and the difficulty 
in changing these'^aspects.of the environment. 

Questions: ' • . 

A. What is the nature of my environment? . ^ 

B. How do I affect my environment? . ^ 

C. How does my environment affect me? 

Conducting the Investigation 

A. Question ^ 
What is the nature ot my environment? 
Processes Suggested Procedure 

Observing o - 1. Starting with the generalization that a person's envi^nment is "everything that 

Data-collecting surrounds' him"^ have the students devote a day to identifying as mariy^dif- 
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\ Classifying 
\ Classifying 
^ ClBiJsifying 

Classifying 



Valuing 



Inferring 



Observing ^ 

Inferring 

Data-collecting 



fercnt Examples of the^components of their environments as they qgn. Prepare 
a list which includes all of the students' observations. For example: 



a. , air \ 

b. food 

c. people ^ 
gd. building^ 

e. plants 

f. animals 

g. automobiles 



heat 
highway 
mountains 
lakeS 

telephone poles 



h. 

i. 

j. 
k, 
I 

m. laws 
n. airplanes 



clouds 

rain 

pounds 

stnells 

beauty 



2. -Distinguish which items in the list are living or non-living. * 

3. Distinguish which it^s in the list are natural or man-madei 

4. Disfingui^sh which items in the list cai) or cannot be influenced* by the actions 
of people. ' 

5. Distinguish which itema,in the list are directly observable with the senses, exist 
for the individual becau^ they trigger internal feelings (e.g., beaujy^or repre-' 
sent human ideas which Influence the environment (e.g.>laws, 4^hitecture). 

B>spiscuss tlxe question: "D\ two people stahding si<Je-by-sidB exist ilvthe same 
envirorfmeht?" IJse the answers to develop the idea thtit humiip experiences 
and values play an important role in determining the ways in which they per- 
ceive their ehvir.onmeht. 

7. Select any single item frQm the\li$t m step 1 of this investigation.^ Examine 'it 
in terms of the ways in which i\influences other items in the lisj and is influ- 

\^ ^nced by other items in the list.\For example, if the word "automobiles" js 
chosen as a starting points. 

Place^oVp "automobiles"' fli the middle of the chalkboard or on a 
piece of pa]0)Qr^ Then place neaiw the J^me of another- item from your 
list which feith^Nnfluences or is imhienced by automobiles, praw arrows^ 
betw^n the two wbt^ which sug^eft the manner in which they influence 
'each other. Co\^tintie 'tbsadd wordff, \ach time checking for relationships 
between the addd^ word ah^^all othe\ ih order 'to develop an^ environ- 
meatal interaction^etwork. 



a. 



For ex^ple: 



» '•-aiiiomobiles 



» ^-aiiiomc 



laws (8) >' highways'^^(3)^"::^ People ' 

fl 

(5) 

' sounds': 

ii 

etc. 



(9) =^ f 




ERIC 



(1) Automobiles" influence people: as a budgetfble. expense, in terms of 

'ii^obility 

People influence automobiles: in regulating thes^peed at which Ihcy 
move, in determining the number arid kinds which are on the 
highways • « • 

(2) People influence sounds: by using* automobiles horns, by screeching 

tires in 'tight turn§^. . * . 

Sounds influence perifrilp: by producing responses to automobile boms, 
warning' them of danger (e.g^ thd sound of screechifiig brakes) 

(3) People influence highways: by determining where they will be built, 



by putting limits on them ^. ^ 
Highways influence people: by influencing whert 
still commute- to , work, by occupying land th^t 



they can live and 
might be used (ov 

other purposes // " ^ / , ' m * 

(4) Automobiles 'influence highv^ays: by use rates d^tefminiri'g' when high^ 
ways^ould bffWj(fened ocriew highways built, by causing the need 
forr^paij?^ // / ^ ' * >\ 

Highways jrmuenjCe automobiles: by determining maximum safe sp&ds 
automobiles/may ^travel, by determining routes automobiles must' 
take between two points . ^ ' • " 

(5) Highways influence sounds: in thts Way the rtmd surface alfects tire 

sounds, in determining *the rate at which automobiles may travel 
and thus wind sounds accompanying rapidly moving autdmobiles 
' Sounds influence, highwai^s: by determining wjiere highways are built 
^(e.g., away from residential areas, hospitals) 

(6) Sounds influence laws: as a stimulus for the enactment of sound abate- 
^ ment laws, as aa influence on the development of zoning criteria- 

L^sjnfluence bounds: by restricting sound-producing.activities.in tlie 
community, by regulating the construction of certain sound- 
producing devices (e.g., mufflers on automobiles) ' 
(7> Autombbiles influence laws: by producing a need for trafiic regulations, 
rights of way 

Laws influence automobiles: by regulating the dimensions, euiission 
properties of exhaust gases, other characteristics 
(g) Laws influence highways: by regulating where they may be built, con- 
struction characteristics^ » - 
Highways influence laws:" by. providing a "history" on which highway 
* regulations can be based • . 
(9) Laws influence people: by regulating^ their use of automobiles, hi^b- 
ways ^ \ 

People influence laws: in comprising the governmental bodies which 
make laws, making judgments as to the need for laws 

Find instances^in your interaction network where words in the network are 
not connected directly by arrows to the word "people." By examining 
the network, determine if these words connecl/ indirectly with "people" by 
interacting with words which do connect with the word "people." Try to 
^identify as many instances as possijjle where elements of a person's environ- 
4n^q[t influence him, or are^nfluenced by Jjim, in this indirect manner. 
Exantine the infraction network in terms of' ihe^events indicated below 
and predict the consequences of these events in terms of tKe network: 
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ProaSssi 
^ata-collecting 



ect my environment? 

Suggested Procedure 




7 



cdmpleti^d of thd Alaskan^SMipeline 
(2')\politic^ unrest in the oil-pr™^ countries 
(3)'' afcvelppment of an econopoictfkielectric aUtonlZ 
^j[4) diversion of federal funM from^highway coj 
/ mqnt at nationwide m^si 



he Middle Easjt 

o thp devtlop- 



/ 



ngss transit Sa'stems 

// ^ ^ 



ir^^Add to the list of indirect influences compiled in Answer to Question A, part 7b,^ 
in which people directly influence their environments. For example: 



\ 



Inferring 



Inf(frring 
Hyp6thesizing 



\ 



a. •purchasing foo^> clothing 

b. using heating fuel, gasoline, electricity^ ' . * 

c. using water . - ' 

^ d. disposing of trasn>garbagC5 and other wastes i 
e. burning papers, leavesN. ^ * 

2. Examine the combined lisf of dlrqct and indirect environmental mfluences and 
consider the following questions:^X. 

a. What accounts for the fact that people often fail to consider many of the 
consequences of their intGQCtions with ihQ environment? For example: 

( 1 ) Thp^y do not know about some of the conseqijences, 

(2) "They do not care about some of the consequences,^ 

(3) Many of the consequences <ire felt at some distance., from the indi- 
vidual observer and thus c^not be observed directly, " 

(4) Many of the consequences do not oc\;ur immediately and th^is are 
\ remote^n time. • \ 

I (5) People establish value-based priorities which may not take into account 
I ~the environmental impact of their afitims. '"^ " ^ 

b. How can stud^»ts influence better environmental defeision-making? 5or 
example: ' \ 

o ( 1 ) by learning more about environmental interactions themselves 

(2) byiielping to inform their parertts, other students, and members of the 
community , « . 

(3) by modifying their behavior in ways that lead to better "environmental 
management" 

(4) by supporting, through their parents, leigslation designed to protect 
the envirbnment ^ 



\ 



C. Question \. ^ - ^ 

How does my environment affect me? ^ 
Suggested Prpcedure 



Processes 

OJjserving 
^Classifying 



L Survey your total envirbnment and determine those things affecting you which 
might be classified as: ' . ^ 

. . \ > ■• 

32 ■ 
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ecision-making 



Observing 
Valuing 



P^ta-collecting 



2: 





a. materials — for example: 
/ (1) air 

(2) p'&per 

(3) metal 
' (4) plastic^ 
r (5)\ various liquids 

1>. energy (or energy sources)— example 

(1) heat 

(2) light 

(3) electricity ^ 
(4]) gasoline * 
(5) heating fuch ^ 
ideas — for example: < 

(1) beautf 

(2) ugliness 

(3) laws V 

(4) conventions ' 

Examine your lists- qf materials, energy sources, and idea^ which comprise your 
environment and determine those which are essentia^ for survival (i.e., your* 
continued abihty to reinain alive). For example: 

^ . ■ - 



C. 



\ 



9 



/ 



a, heat 

b. food 
G. water* 

d. clothing* 

e. ^eltei' » . 

a. ;, IfW abc^ve list identifies the necessities for syrvival, it mighf'be said'th^ 
other^oVironmental factors influence. the q\ialit>^of one's life. Consider 
the follovving list of activities wKich are not essential to survival dn'd decide 
why yqu chq/eTse tojparticipate4n them* , • ^ 

|1) participation in intefscholastic athletics ^. 

(2) riding the school bus rather than walking to-^chool 

(3) hiking, boating, riding and other fomTS^of recreation 

(4) using an< air conditioner in your home 
' (5) using an automatic dishwasher in your home- ^ 

: ' (6) flyingtqadistantcommunity instead of driving an autom^ile* 

b. How are your answers to the above related to your life style? Can you 
" change y9ur life' style? Would you want tp^? 

,4. V^Choose an activity- which is a char^dferistic part of youf life style, but 
whicH is not ne^ssary to your survival, and try to omit it from your daily 
activities for^^eek. For example: 

(1) Walk to school instead of riding the bus.^ 

(2) Turn off the water heater in yotiriiome. 

(3) Use no throw-aw^ay articles' 
» . (4> Use no- "labor-saving" devices (electric 'dishwasher, v^uuriTCIeane 



b. How did the omission .of this activity affe^ct you? Would it be easier to/ 
cl^ge your life style if ^vejrybne else dv^ too? , - ^y.^ i 



Valuing / 



^^luu 



\ 



Goals andXibjectives 



5. WhaJ aspects ofsj^r environpient affect ydu emotionally (i.i^,,,inake you angry^ 
or sad/fllJC\jj^ou witli-^ sense of beauty)? Why might 4t^e more difficult to 
change mese aspects ot yo^uf en^ronrijent than to alter thoseMilvolving materials 
or energy? \ 

INVESTIGATION $IX: SOUND 



behavior^|f^cts -sound in tpe e^vi^onmejit 




"the goals of this investigatjpifare to have students^xamine the nature of ^oundyjthej'divefsity of ^ourjds 
in^^!^nvifonment, the 'v^Py^^ ei^omn^Hfdy4ounds affect people, and the ways in Which hun^an 

i(g tins inv^tigationystudphts will: \ / 

propertii^. 



1. Detenriine the namre ci£-s6urid and^ 

2. Determine the range of sbunds it\ 

3. Identify the wits of various sou6ds m 



ssroom and the actjivities which producp them. 



^classroom. : - 

Determine^he various ro|ss of"Yocally-prodi|s^ sounds .|n influencing hiinS^n activity. 

le^riety of sounds encountered iri^h^homes, tKe events^at produce them, and the ef- 
fectsv they have on people. \ * ^ 

o. Survey the' vafriety of sounds encountered in the community, the events that produce them, and jthe^ 
^ effects they have on^people. - . * ' a 

7, --EXaniine the me§ns people employ in coping with the 'great variety ^f sounds they encounter in Uie 
^ environment. 

8. Determine the health aspects of sound in the environment. 
. 9. Reveal the^r^owledge and concenislEtbout souiid in the environment t^irough written expression. . 
10. Examine the ^les and conventions used to regulate sound-producing activities ifi- the IclassrooDh-— 
Jl. Evaluate tire means by which rules^Qvemmg sound levels in the classroom are determine. 

' 12. Determine, the rules' an^xj6nventions eni^loyed in regulating sound-producing activities in the homes. 
13. Determine the laws and regulatory devices employed in govemmg^^und-producmg activities mythe 



community 



14.^ Identify agencies in 'the community responsible for creating' and enforcing soupd Abatement ordi- 
nances. ' . . ' 

5. Determine recent chants in s^und abatement ordinances in the community. 

Determine the attitu3fe^f people in the;communLty^gardiag^rrent sound abateinent regulation arid 
the need for new ordinance^. ' ^ ' " 

Evaluate alternatives in personal behavior relative to the reduction dflound levels inythe co mmun ity. 



at Js sound and whgt are its properties? 
does souhd in the 'encvironment affect people? 
people affect sound in thd enviimment? 



J 



r 



Gondacting the Investigation 




lestion 




What is sound ajrfd'what are its prop^rti^s? 



\ 

ijbserVln 




^uggested^ 

1. HaVe^ sti^dfents produce as many different sbntiid.^s they can in the dass-. 
room. Provide as m^y different objects as pofesibW^^^ from wood, pmstic, 
glass; etc. /By means^Mouehing, listening, ^nd otipi^ing effects (e.g.jtouch 
a vitiating tuning forlcto water) of sound-prodycing^^jfects, deve^p the 
gener^ization that sound is^oduced b^ vibratioii| of, oDj^JGlts: 

By examining the nature of different objeclSSvbici])i, produce $Qunds^Nand the 
ways^ whicRs^e sounds are prodtiG^ed; detennpi.4 •th.at the^uality 
varies in pitch, tbne, and volume. ^ ' / / \ 

ve paii-^/pf student^wo pi^per or plastic cupsiwith small hole^ punched in 
■he bptti^m. Have the sh^ents stand about 2qr f# apart wit^ one spfeaking 
into ^-cup and one listemng^^^Jh the otjieK^up* 

a^^rio connection between the cupS 
b. asoetal wire connecting the cups 
^plastic line connecting the cups 
d. a piece\of stringconnecting tHe cups 

Arg^ere din^rices in ti\e effectiveness of 
eem 



[jp this wit? 



transr 



n in each case? 

9 



What materials ^eep to conduct sound most ^flf^tjvejy? Least^effQctivdy' 

Place a small mecha^;al alarm clock in a card^59^^r4 bojTafter first setting it 
to ring within a few mil^tes. Fill the box, sucQQSsiyely, with, various materials 
(e.g?^ "wadded" paper, paper strips, styrofoam pieces) and listen carefully 
when the alarm goes off to ijelermine differencp^ ip t^he loudness of the alarm 
belL Have the students try. different, paterials j^nd^Ways to nrfke the sound* 
of the alarm quiet&suJ>evelop the concept of s§un^ insulation and the vQcdg- 
nition that different materials have different insulating effects. * 



B. Question 



Jiow does sound in the environment affect people? 



Suggested Procedure 



observin^^ 



a; Identify as many sounds as possible which occur in^ the classroom. For 
examfe 

<^ '(l) /teaQher talking 
(2y sttiieilts talking/ 

(3) people walking 

(4) chairs and de^ks scraping the floor 
/(5) books dropped on -desks ^ ' , , 

/ (6) sounds of heatei^^and/ or air conditioripr , ^ 
/ (7) clock ticking * ^ " /\V 

(5) -bells ringing * i " • 




Classifying 
oValuing 



Valuing 



Classifying 



Qbseri^g 
rtlassitying, 

ofesdrving - 
Classifying 




b. ""Examine the list of sounds amf determine which ones are: 

7< ^ ^ / 

/(I) necessary^ ' . ' ^ 

1(29, helpful 
\h\ ajtmoyirig 
(4) pleasant 



lA /a. Choose ^^^inijple game, such as dodge ball, for the class to play^ Have them 
/play silenfly (i.e^with students making no veAal sounds). After the gaipe is 
over^^discuss the effe'Sts of playing the game silently. Student reactions might 
include: <^ , ' V' 



tU "iLw^sn't fun because we co^lda't laugh or shout." / / 

(2) '*We couldn't warn other kidsrthat tliey ^re goio^to get hiy with the/ball." 



0) 

r 



"It was 'unnatural'— kids need to 



ce sounc 



(4) ."I felt frustrated becAus^^i^o^^n't make any sound," 

b. After examining rfie stiident redactions to the silent game, determine the func- 
tions that sound normally has in the g^^; For example: 



.(•1) emotional expression 
(2) release t>f tension 

^(3)^clarification of rules 
(4) friendly communication 





3. Conduct a* survey and analysis of sounds heard around^the home. (Stpfdems 
may want to use a tape recorder tcft "cojjeet'^'a dpmplete,set of sounds from 

^ their home environment.^ V 

4. ^Similariy, survey and analyze the range' of sounds one hears ^J^tmd-4he<com- 
mdnity. For example; ^ ' ^ 

'j,. .automobiles, mortocycles, busses, and trucks * 
^ b. honking horns of various vehicles 
^ olfactory udustles and fajcte^y operating sounds 
• d. sti^6t4:^aii^uipment 

e. airplanes ^ 

f. background music in banks, department stor\es/ 

g. the .wind ^ 

h. the jinking bell on ^ ice cream truck 
bii:ds singirfg , / 

' j. farEQ^Uninials 
k. f ann equipment 
L fili^. nplice and ambulance sirens 

5. 'With so many different sounds in Hlie environment, how do people cope with 
aU the sound information avalaljle^NSjgr jixaiqpte f^— ^^^^ J 

a. by "tuning out" all but ,|he sounds^hich "are of' particular i^iteTe ^ (e^ 
_ ignofmg classmates whispering in order tcMisten to the^eacj^er, 'excluding ^ 
otKer ftousehold sounds in ordef/to listen to the radio) 

• 4/"^ ^ ' . 
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(e.g. "important" sounds re- 
a baby crj^ing, sirens of emer- 
hreatening tones in people's 



:^i-collecting 




^ferring 
Valuing - 



by/ assigning different importance to souhd^ 
quiring high priorily reactions might include] 
-gency vehicles, fire alarm bell,- angry or 
voiqeiS) \ ^ 

by establishing laws, rules, and conventmns\which minimize or exclude 
sounds under various circumstances (e.g. "no\alking rule" during ^tests, 
silence rules in the school library, "qoieMonesV^round hospitals,] laws 
requiring mufflers for automobile exhaust systems,' '*trud£-ic^tes'* in coip- 
munitiesi) 

by using devices to limit sounds (e.g. insulated ear protectors for airplane - 
services personnel,' a headset .for listening to the "Hi-Fi'S sound-proof 
rooms for recording^studios, mufflers for internal combustion engines) - 

Interview a doctor who specializes in hearing jdisorders.^eterjnine: 

a. the v.olume at which sounds have destructive effects on/eaf functions and 
the kinds of sounds which are most dangerous to hmnan ^earidg 

b. \ii there has been any increase in the frequence of hearing/disorders treated 
y,the doctor ovp a period of ten years 

c. /the difference between temporary and perm^ent hearing) loss and the 
causes of each 

d. / how effective hearing aids are in helping pe<z(^)le cope 'With hearing losses ' 
e/ precautions the doctor recommends to..nunimize the danger of hearing losd 

ave the students write a story a'bout onyoMhe following: \ 

a. a person who has hearing that is tan times^as sensitive as that of a normal , 
person 

~br a persoh,wlio qan hear all sourt&s except those made by other people^ 
c. a person who lives on -a planfei identical to Earth except thatothe atmos- 
phere does not transmit sounds . ' v 



C. Question 



How do people affect sound in the environment? 



Processes 
Observing 



Observing 
Inferring 



Suggested Procedure * i ' . 

1. Identify, as ..many rules and conventions as you can that ihflue^ice the produc-^ 
tion of sound in your classroom. For example: 

a. minimizing ,th^ loudness of sounds (e.g., whispering, placing books gently 
on desks, walking rather than running, moving closer to speak to someone 
rather than speal^ng from a distance) \ 

b. speaking individually rather than alljat once ' • ^ . , ^ 

c. Regulating activities so that,tltf)se which produce high sound levels do not 
' occurs the same time as those wjbich "require a quieter envir<^ment 

d. arranging for activities with high sound* levels (e.g„ physical educati^^ 
recess, lunch periods) to occur outside the classroohv . ; , 

. • ■ * . ■• ■ ' 

2. For one hour, "^vaive all rules and conventions relating to the production of 
> soilnd in the classroom) What are the results? 
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/ Observing 
. Communicatkig / 
Valuing 



Observing 
Inferring 
Decision-piaking 

Observing 
, Inferring 



Obsei^^ing 
Inferriiig 



Da^-collecting 



3. Re-examine the rules and conventions which were waived in step 2. Can you 
see advantages to adding or deleting any of these procedures? Havie the class 
disQjiss sound regulation and, produce the minimum set of rules which most of '. 
the students agree are necessary. . ^ /'^ - 

4. Are thdre sounds vi^hich occur outside the classroom but influence '■the classf 
rOQm environment? What effect dpes the establishment of rules for the cl'ass- 
rooffi use of sound have on these extemsll bounds? How can students and 
teachers influence sounds outside the classroom? ^ j 

5. Examine the variety of sounds, which influence^'you in your home and identify 

rules and* conventions which regulate'|^i)und production in that environment. 

■ For example: ■: \ . ' " ' \ • 

- ■ ■ . 

a. not using the^ power mower early 'in the. morning when members of the 
X family and neighbors may* be sleeping : ' 
j! "|>; turning on the automatic dishwasher at times when it doesn't interfere 
/with Qonv^S^ation, radio-listeiiitag, or Watchipg tek 



Station, radio-listed 
"Imnimizing"^! 'sounds j^ate at nl|ht'v^{h^n peOj^le a^^ skc^h^g in your home 
members of the family taking tuhiir^e!!a:idng ta^ach.omer^at the dinner 
table j ■ . • ' 

being especially quiet wheii a member of^tbe family is ill \ ■ 

locating a hom^workshqp in the^ellar or garage to minimize' sound levels 
of workshop Xcti^ities elsewhere in the home ^ / ' y! 

Examine the various types of sounds produced in the con^unity and determine 
tKe laws an^ regulatory devices used to influence them. For example: 



d. 

e. 
f. 



quiet zones around hospitals and nursing homes 

b. ^ restrictions on traffic in residential areas . ' 

c. regulations governing mufflers on vehicles with internal combustion engines 

d. locat/oixpf airports some distiince away from communities 

e. regulation of flight paths to minimize flights of aircraft over communities 

In regard to sound-level regulations in the^^commUnity, determine: ' 

a. what agencies msike the regulations ^ 

b. how residents in the community may influence anti-noise regulations 

c. what develop^nents in the communfty jn the past ten years influenced the. 
V creation of ^nti-noise reflations 

d. what regulations are currently being considered for adoption ^ \ 
e; -what sound^level regulations, if any, people in the community would like 

to see adopteii but which are not under consideration by regulatory agencies 



D. Value Questions 



Valuing 
Valuing 
Valuing 



Would you be willing to s^end fifty dollars extra for a motorcycle with an 
exceptionally effective sound muffling system? ' ' • ' ^ 

If the motorcycle described above produced dramatic reductions in sound 
levels but reduced your mileage by 50%, would you buy it? y , ' 

When people's sound-producing activities disturb you, do you believe it js be- 
cause (a) they don't'realize^^Key are disturbing you, or (b> they don't c§ire if 
they disturb you? >^ ^ ^ 
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Valuing 



4. If a partipularly h6is.y manufacturing plant is located in your commumty: 



- V 



Goals and Objective's 



a. Does {he plant m^agement have the right to pfoduce any spund levels 
they wish bd^use it is their .property on which the plant, is located? 

b. Do community agencies have the right to impose anti-noise regulations on 
the plant because it is part-of the community and subject to community 
ordinances? ^ ^ , • ' ' " 

c. Do yotr^'fe^.the right to complaiato the plant management because thejr 
are contributing to your ^nvhronment fn'a way which disturbs, you? 

IIMVESTIGATION SEvJlN: 1>JUNKING WAcTER " 



The goals of this investigat%i •are to help^tudents Abetter understand the roleS^of d^inking.water in their 
lives, the mean$ by which it is made safe fbr con^timpti^on; and how the purification ancTdistribution tjf^^^ 
■t t^'ct :^<9^.»^^r>i-i u.» in.*u<>^ ntf^-ibn'fo iUa c» n 1/1 ronivi rant Fliirintr tfiiQ invp^tioation. vf»Tiidents 



bliw mmaw^aat./ -~ — ™— f - - « ^ / ' 

ing water influences, and is inffUenced by, other a^c'ts of the environment. During this investigatiqiystudents 



will: V ^ * r ^ 

1. Determine the means by which drinking w^er <fe distributed in their homes. 
i$ 2. . W!Bntify|t^ariety of uses^^or drinkiog w^jter ji^heir homes. V - 

' 3. Determine the^natuK; and extent of th^ coiiiimunity drinking wateTcjistributipn system 
4. race the- o^^^^ ^drinking wate'r prior to processing iij. a purification plaftit. 



5. DetermWuses of drinking water which do not require that it^be pdrifiecl. 
/6. Determine the Standards employed in, describing water which is safe to drink. 
7.^ Determine the" methods employed in water purification' plants.^ 



^ 81 Deteli^ine th^e factors which influence demand on the purification? capatjty of a water purification 



plant. 



/ 



9. Determine thb^ cost of water purification to the community. 

10. ' Identify human activities which affect water in such a >vay.^hat it must be purifiecf for drinking puf- ^ 
poses. . * ' - ' , . 

11. Relate purification plant capacity to demaijd patterns in the community ' over a period X)f yeafs. 

12. Determine the various individuals and agencies in the community Which dra^ upon- the drmking wat^r. 
/ supply and the 'relative amounts required by each. - \ ' „ . ^ ^ - 
3! Make juclgm€nts as to the "necessity" of a variety of uses fey purifie^i water in theiY homes in 

the,vCommunity. . • , ' 

14. CoiAider th^ choices available to them in nSaking wiser use of drinWng' water 

Note; 'The procedures suggested in the investigations which follow might hi' easily adap^ted to a study of food 
in* the ^vironment (e.g., food-use practices, procedures, for diminishing tfood wastage, 'conimunity agengi&s 
responsible for regulating food processing,, distribution and^ storiag^) 

Questions: / ^ ' ^ T / ^ ^ " ' 

■V A. What is>,the origin of the drinking water whicjf comes from a tap? 
*B. Wl|iat steps, are, taken 4oj{m§ure th%t water i3>^fe 'to drink? 
Are there Jittiits to supply of drinkiiti^ water? ^ * v 
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Conducting the Investigarion 
A. Question 



What is the origin of the driirkihg water which comes from a tap? 



Processes 



Observing 



' Siitgested Procedure 

1. Have the students investigate the nptwork of pipes which makes up the water 
distribution system in their home^ to determine what uses, other than fot 
drinking, water has in their homes. For exaniple: 

a. in toilets 

b. in showers and sinks 

c. in washing machines - ^ 
, d. in "refrigerators with automatic ice-makers 

e. in heating systems with humidifiers * , 

f. in automatic dishwashers 

g. for Jisfjosal units in sinks 

^ h, fdjrlawn sprinkling and other outdoor uses : 



2. 



Daj||L-collecting 



^3, 



Inferring 



Compose a letter to an official of. the community water department inviting 
him to visit the class and /or to answer questions concerning the origins of 
water entering their homes from the community water distribution system. 
Among the questions which might be raised are the following: 

Whaf is the nature and extent of, the community water distribution system? 
(A map of the community showing the water distribution system is proba- 
bly available for this purpose.) 

What is the origin of water entering the community distribution system? 
What is the origin gf water enteriiig the community's purification plant (s)? 
'Where does water which falls in the form of rain or snow originate? 

What tentative^ conclusions may be drawn from the information gathered in the 
previous investigations concerning: ' 

a. the' need for puri^ed water for various' household uses 

b. the relationsbip among various bodies of water and the water we drink 



a. 



B. Question 

What steps are taken ib insure that drinking water is sMq to driitk? 



Processes 



Data-cdlecting 



Suggested Procedure 

1. Contact the community, health department to determine the st^indards j^m- 
> ployed in ^escribing water th|»is safe to drink. Determine* 

, a. acceptable levels of siispepded particles 

b. acceptat^le levels and kinds ^ microorganisms 

c. what toxjc substances must be removed , , 
: d. requirements related to unpleasant odors ^ 

2k Arrange a%sit^to the local^water purification plant to determine: 
% * 40 




Data-collecting 



Inferring 



a. the various methods used to puJIfy water (e.g., filtration, aeration, chemical 
treatment) , ' ^ 

b. the rate at which purified water can be produced for community consump- 
^ tion 

c. seasonal variation in water treatment practices *^ 

d. dariy-titid seasonal variation in wajter demand by the community 

e. human activities which affect water in such a way that it requires purification 

f . the cost to the community of ^maintaining the water purification plant and 
the way in which these costs are met. 

What tentative conclusions may be drawn from the information gathered in the 
previous investigations concerning: 

a. the role of community agencies in safeguarding the health of the resident? 

b. the factors which affeqt water in such a. way that it must be purified before 
. being consumed by humans? 

c. the cost to the communit)^ for supplying water which is safe to drink? 

d. the factors which tend to increase the costs of water purification over the 
years? , , * 



C, Question 

Are there limits to |he supply of drinking water? 



Processes 



Data-collecting 



Data-collection 
Data-collecting 
Data-collecting 



Valuing . 
Data-collecting 




Suggested Procedure j 

\\ From officials at the local water purification plant (See^ Question P, step 2)\ 
' solicit information to help determme: 

a. the relationship between the purification plant capacity and community 
demand ovbr the past ten years. < 

b. tl)e percentage 0f purified water in the community us^d by: 

( 1 ) various ^dustries ^ ^ 

(2) various commercial establishments (e.g., car washes, laundries) 

(3) institutions (e.g., schools, hospitals) 

(4) private homes 

(5) hotels and motels ' 

c. the relationship between water purification costs and the quality Of ^water 
entering the purification plant during a ten year period . / ' 

d. the cost of labor and maintenance for operating the purification plant during 
the same ten year period 

e. the relationship between the intake volume for the water, purification plant 
and the volume in the community water supply during the same ten year 
period. ^ 

i. Have the students survey their homes and the community to determine: 

a. if water-use practices they observe are "necessary" 

b. if the volume of water used exceeds the minimum requirements for. that 
function — for example: " 



/ 



Inferring 



Valuing 
Valuing 



(1) tcjo-frequent use of automatic dishwashers 

(2) e):cfessive volumes of water for flushing toilets 

(3) leaking water fixtures ^ 

(4) lawn-watering during the hottest hours of the day when evaporation 
rates are highest 

3. Compare me findings in 2a and 2b(3). Are there any relationships bctwjscn 
water-use practices and the long-term changes in demand on water puriflcatioa 
capability in the community? 

4. K taxing a bath uses less water than taking a sho\wr, yet you prefer |hovvcrS| 
are you willing to change your bathing habits to reduce the demand on puiiflc4' 

. ' water? | * . 

5. If the supply of ^drinking water in your community ^ould become limited, 
which of the following groups should get preference in the use of available 
water; private homes, institutions or industries? 



. 0 INVESTIGATION EIGHT: WASTE WATER 
Goak and Objectives " 

The goals of this, investigation are to help students better understand the concept of waste water^ how\ 
waste water production relates to human activity, and the environmental impact Of production and removal of 
waste water; During the investigation. Students will: ^ 

^ • ' ' . • ■ / > . 

• ^1. Identify practices in their homes which produce waste water. 

2. ^ Determine activities^in the cdhimuoity which produce waste water. ^ 

3. Develop a comprehensive definition of waste water. 

4. Observe the systeni for waste watqr removal in their homes. 

5. Determine the destiny of waste water produced in the community. >\ 
. 6. Identify-* the community storm and sanitary sewer system and their functions. . - 

7. Determine thtf cost Jo the' community of building and maintaining storm and sanitary sewer systcijis. 
.8. Observe a sewage treatnidnt plant and determine its futictioji and its, cost to the community, 
9. Aslsess the possibilities for developing ^ater recycling capabilities Tn the community. ' 

10. Determine th^ relationship Jt)etween the practice of paving "oyer exposed soil and its effect on Water ^ 
run-off in the community. ' I ■ v 

11. Examine the need for lising purified drinking Water as a vehicle for carrying away home and indOstrial 
wastes, - .."-i-".. ^ 

12. Examine practices which would ^diminish the rate at whicjj^waste Water is produced in the hcnne a^ 
in the community. - . • . * ^ 

13. Consider value-based questions relating to their activities and the production'of waste water. 

- ■ ^ ■ ' - ' 1 

^ Questions: , 

Av What is waste water? " * 
B. Where does it. go? . ^ • ' 

e. How does waste water affect people? 



Conducting the Investigation 

A- Question 

What is waste water? 



Processes 
Observing 



Suggested Procedure f >^ 

1. Have the students survey water-use pracfices in their homes. For example: 



42 



■A 



•'ft ^ ^ 



I 



Observing 



a. when water is "run'' to allpw it to get cold or hot 

b. when, after washing clothes and dishes, water is allowed to drain away^ 

c. * when wafer is used to flush a toilet ' 2? ^ 

d. when excess water from car-wasjjing runs down to the cyrb 

e. when water used in .the operation of a sink waste disposal unit runs down 
""the drain ^ 1 ; ^ 

§hirvey the community fo determine situations which required the disposal of 
excesses' of w^ater. For example: ? . . 

a. 'rain and melting, snow which run into the streets 

b. 'Water used in fire-fighting 

c. industrial processes which employ large iimounts of water 

d. street Gleaning activities 

Discuss the preceding findings and develop the concept of waste water as a 
generalization which includes the examples listed. 



B. Question 




waste water go? 



Observing > 



Data-collecting 



Data-collecting 



Suggested Procedure 



Have the^students examine the systenv of pipes^n their homes which lead from 
various drains and toilets to the point where a large pipe carries waste water 
into the community sanitary sewer system or septic tank and drainage field. 
In delation to the other examples of waste water Identified in answer to ques- 
tion A trace the dpstiny of the water. For example: 

a, it is absorbed by soil . * 

b, it runs into a storm sewer system - . . 

c, it runs into a body of running or standing water^ 

Compose a letter to an official of the community sewer department inviting 
him to^meet With the group. Raise questions such as the following: 

a. What is the nature and extent of the community's storm and sanitary sewe^r 
system? (A map of 'the community showing the storm and^anitary sewer 
network is probably available for this pj^pose.). ^ 

b. What is the destiny of water discharged' from the storm sewer system? 

c. What is the quality of the water discharged from the storm sewer system? 

d. Does water discharged from the storm sewer system affect other communi- 
ties? * 

e. What is the destiny of water discharged from the .sanitary sewer system 



(e.g., sewage treatmen/plant)? 

thfe 

sanitary sewers? 



f. What does it cost the community to maintain the system of storm and 



g. What has been the growth ^-ate of storm and sanitary sewer systems over 
the years? 

4. Have the students visit a local sewage treatment plant to determine: 

a. the procedure used in treating sewage 

b. the nature and destiny of the solid product (sludge) of the treatment 
process 

' c. the .quality and destiny of the water treated by the plant 



/ 
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d. the>€apaeify-ot4he^ewage^ treatment plant \ 
e- the vplunie of untreated sewage pijgmed-daily^^ 

f/ the relationship between thWolume of daily u^eated sewage^ atid the 
plant's treatment capacity ovdH^ten years \ \ . 

5. What 'tentative- conclusions may 'be;drawn from the info^rynation gathered in 
this Jynvestigaf ion concerning: . ^ 

a. ^the relationship between the generation, of waste water and your , com- 
munity's capacity f or-dealing with it 

b. the influence of waste wstter on bodies of. standing ai;id running water in 
the community \ ' ' 

c. the usefulness of sludge produced by sewage treatment plants 
. d. the possibilities for recycling water in the community 



water afifect people? ' • - 

> ■ . * " ■ ; 

Suggested Procedure ' ^ ' " . 

1. ,Qn the basis of your findings (collect additiqnal data where neqessary), discusA 

the following questions: . * - ^ 

a. Snce rain and snow falling on a community are a potential source of fresh 
Water: . \ 

^ r . ' 

( 1 ) What is the effect of carrying off excess surface water by means of a 
" ^ storm sewer*" system? ' 

(2) What is the effect of paving over exposed soil for parking lots, roads 
and homesites? 

(3) Are there an^ provisions for the collection, and storage of this water? 

b. Siiice much water iil\homes, institutions and industries is ysed as a vehicle 
for carrying away wastt^from their point of origin: i 

(1) Is 'it neceSsaiy for watei; to have been purified for drinking purposes in 
• order to serve this function? . 

(2) Is it feasible to have separate drinking and waste water systems in 
homes and industries? } 

(3) What does the practice of using purified water for the transport of 
wastes cost the* community? ; ' ' ♦ 

^ c. In situations where large volumes^of waste water^are generated (car washes^- 
\. ''industrial processes): . ' 

( 1 ) Is it feasible to recycle water for use in these situations? ^ . . 

' ' (2) Are there water recycling procedures being used? (interview offici^sf' 
of commercial car'^washes, industries)^ 

2. How does the use of street-cleanihg machinery affect the costs of waste water 
remov^ in your community? ^ 

3. What practices might reduce the^^rate of waste wat^ production in your com- 
munity? For example: 

a. dry toilets, where wastes are treated chemically to deodorize them and 
walstes are periodically disposed of using no water at all 

b. water recycled in the home. For example: • 



\ 



(1) rinse water ^rom autortSktic washing machines u^^d for. cleaning cars) 
and other washiaig purposes ' • 

(2) rinse water from automatic dishwashers used for a <yariety of heavjT 
duty washing purposes ^ »/ 

c, using autom^^tic dishwashers an.d'clothes wa§herS when loaded to maximum 
reduces the number of loa^sf' that produce waste water 

Would you use a dry ^toilet ratber^an a flush toilet in order to reduce the use 
of drinking water and the production of waste water? 

Would your parents be willing to pay for the installation of a separate water 
system for unpurified water to be* non-drinking uses if it were to bfe- 

eome available? Tr*^ • ^ * * \ 
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A. Administering the Environmental Education Program 

(Grades 8-12) / 

Comprehensive^ifvironmental education programs are recent arrivals on the curricular scene. ^Qjey have 
no long-standing tfadition uppn which local-school programs might be based. An environmenifal education 
program is no| ^a course ta be taken lat a particular grade level. Rather, it possesses a spegiaHdhd of emphasis 
virhich should exist at All grade levels and transcend conventional subject-matter courses. It should dezd with 
phenomena of many different types. It should deal \yith beliefs, attitudes, and values. Effective learning ex- 
perieinces may be developed around an almost endless aumber of environmental settings. How, then, is a local 
PQDgram to be developed? ^ ^ 

Teachers and administrators should examine the^ctivities which are'^provided in this gilide as models of 
potentially valuable experiences for students. Investigations Nine through Seventeen are designed primarily for 
secondary students. For additional assistance in developing a local environmental education program, the fol- 
lowing suggestions, may be helpful; 

1. Progfanis must be developed cooperatively with teachers at all grade levels and from every relevant 
Subject area. Faculty meetings or special planning sessions shduld be called for cooperative plianning. 

2/ Special support for equipment and materials may be needed for the satisfactory implemen|ation of the 
prograni.* v 

3. If they do, not already exist, consideration should Ije given to Establishing policies which would per- 
, ' mit students to leave the school grounds for supervised environmental studies^ during school hours. 

4. Guidance for students, in the selection and implementation of environmeutal investigations^ may be 
provided by a team of teachers representing different subject areas, or by individual teachers with 

' specialized training jji environmental education. 

5. The daily schedule of the school may have to be modified to provide a time when student environ- 
meipil investigation teams can*mfeet with groups of teachers or oth^er teams of students. 
Depsions to*^ determine what environmental investigations to pursue jhould be made by the students 

the guidance of teachers. After several investigations of the type suggested in this guide, stu- 
^'ents should be encouraged to design other usefukinvestigations. 

lie environmental education program should not become an enrichment program for superior stu- 
dents but a program for all students. * . is ^ 

One very important function of the teachers who participate in studerft investigations is to monitor 
the activities of all student teams to^avoid the possibility of students from different classes^inaking 
demands on, the^sanie citizens a%a local governmental agencies at the same time. 
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B. Exemplary Investigations (8-12) 

INVESTIGATION NINE: AESTHETIC EXPERIENCES IN THE ENVIRONMENT 
Goals and pb}ectives ' * • 

The goals of tMs investigation are to help the student examine more closely aesthetic aspects of his en- 
vironment and the ways in which aesthetic aspects o/ his environment influence him and are influenced by him* 
During the investigation, the student will: 



1. 

2. 

3. 
4. 

1 

6. 

7. 

8. 

9. 
IQ. 
11. 



• ■ - \ ■ ^ • 

Identify aspects of the environment which Ipwduce both pleasant and offensive reactions. 
Exaiffiae aesthetic values ^ong people in region to age, experiences, and associations with particur 
iS aspects of the environment.^ \ , - * - ' 

Consider aesthetic experiences in people's lives. . 

" Examine aesthetic considerations in planning changes IfJ^the community. . " 

Examine the role aesthetic considerations play in purchasing habits of people as they relate to other 
criteria Employed ih deciding on purchases. . 

Examine aesthetic considerations in determinjng where peoplie cHbbse to live in a comniunity. 
Consider tM ways people emphasize pleasant aesthetic experi^ces and minimize offensive ones. 
Determine the\ways people make their homes and property .more aesthetically pleasing. 
Identify some npn-aesthetic cpfisiderations of placing utility polesjmlhe community. 
Examine community agencies'jegulation of aesthetic concerns in envli;pnmental decision-making. 
Determine the relWionship between aesthetic considerations and other faiStors influencing architectural 
planning. . ^ 



QuejStionsi. V 

A. What are aesthetic ^xppnenees? 

B. In what ways does the environment affect people aesthetically? < # 

C. In what ways do aestheticaMy-mbtivated decisions influence the environment? 

Conducting^e Investigation 

A. Question - ' ■ 

^ WhU are aesthetic experiences? 



\ 



Suggested Procedure 
1 




Using the geherxalizatlon that aesthetic experiences are "those experiences which 
trigger a sense of beauty,! n the beholder, have the students prepare a list of 
Siibjects which produce a(;sthetic experiences for them. For example: 



a. a musical selection 

b. a person 

c. a fragrance " 

d. a photography 

e. a painting 

f. a ceramic object 

g. a buildings 

h. ocean waves \ / o. 




1. 

j. 
k. 
1. 

m. 
^n. 



a field of grain 
a mountain brook 
a city skyline 
an airplane in flight " 
an erupting volcano 
snioke billowing frorfi a smoke- 
stack . 
a pond covered with algae 



2. Using photographs, paintings, prints, recordings or the objects themselves 
identified in Al, have all the m'^bers of the class react to the items contributed 
by individual students. Try to determine the nature of an aesthetic experience 
by having the studentis/react to the following: ^ 

'a. Do most, or all, of the class inembers agree on the aesthetic impact of 

these various subjects? V 
b. If there is disagreement aniong cl^ss menibers regarding the aesthetic ap- 
peal of these subjects, have the cl^ss discu-^s the basis for their reactions 
and attempt to explain why there are differences. For example: 

(1) Do people who have lived at th'e\ seashore react the same* way to the 
sound and sight of breaking waves as people who only occasionally 
visit the shore? 
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I) l^p 'people who have not listened to much .classical ' music react the 
saihe way to it as people who Have listened to4t a great |jeal? 
Does a person's aesthetic sense, vary with age? (Student^- may wish 
Uo collect data on the reaction of olde^r and younger students, teachers, 
Barents and compare to the class reactions 'to nh^ same items. 

ExamMje the various subjects identified above as sources pf aesthetic plea- 
sure ai%try to identify the basic characteristics of each that combine to 
produce %sthetic responses. For example: 

(1) color^ 

(2) texture! 

(3) shape^ 

(4) fragrance^ 

(5) sound ^ \iL y 

'Have students repea^e procedures in step 2, this'^e collectiog examples 
of subjects which are%iown to be aesthetically offensive to some. Again 

subject, and examine the basic cleanup com- 
p(5nents pf these ,subject^H^ve students try to form generalizations con- 
cerning: 

beautiful vs. offensive cole 
beautiful vs. offensive textulfcs 
beautiful vs. offensive shapes^ 
beautiful vs. offensive smells 
beautiful vs. offCsnsive sounds 



a. 

C./ 



Have students discuss the Effects of ^th pleasant and offensive aestlietic ex- 
periences on ^people. How desirable oi%ecef§sary is it to provide pleasant and 
avoid offensive aesthetic experiences^ ii^ne'^ life? To. what extent can an 
individual control^ the aesthetic aspects of%k environment? Should aesthetic 
enviroiimental aspects be controlled? Who s%uld make the decision on what 
aesthetic environmental aspects are to be coi^plled? 



B. Question 



In what Ways may the environment affect people aesthetically? 
Suggested Procedure 

1. Have the students identify some experiences from their daily^ 
consider aesthetically satisfying to them. For example: 



ves which they 



lying on a lawn on a sunny day ^ 
listening to a particular musical composition 
attending an art show 

creating artistic or musical expressions of one's feelings 
listening to the early morning sounds of birds singing . 
sitting by a glowing, fire re/ding a book 
watching the launching of a rocket 

musical sounds of the wind playing through the electric wires and light poles 

2. Have the^ students identify some experiences from their daily lives which they 
consider aesthetically offensive to them. For example: - , 
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a. 
b. 
c. 
d. 

e. 
f. 

g- 
h. 
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a. loud noises of traffic -or road repairs* > \ 

b. new buildings which blofk a former view of the countryside 

c. clothing with clashing colours and patterns » . 
± penetrating ring of the beltsignalling the end of a class 

e* clatter of a typewriter ' . - 

t destnictfon of trees on ^ Wooded lot to construct new homes 

g. automobiles with unattractive colors and styling, 

h. billboards \ 

i. modern art • ' \ ' * 

Have "Trtudents* interview some residents of the community to deteijmine ^o^e 
sights, sounds and smells which they consider to be either aestheticaliy^leasing 
or offensive and draw conclusions baspd o^ their findings. 

u. Do people living near the center of a community seem to have the same 
aesthetic V^es as those living on the outskirts of a community? . t 

b. Is there a relationship between a person's envirqnmentaLe^posure and his 
aesthetic response to it? For example: 

(1) Is a factory worker as disturbed by the sight, o£ heavy, dark-colored 
smoke billowing from the factory where he works as a ndn-Tfictory 
worker? ^ ' 

(2) Is, a department of sanitation worker as offended by !he sight ai^d 
smell of garbage as other members of - the community might be? 

(3) Is a real estat^ develofier as disturbed at the prospect of cutting down 
a wooded area to build homes as people in the surrounding neighbor- 
hood? ' ' . 

(4) Is the head of-ar^onstruetionhcompany as disturbed as other members 
0 of the Community at <he prospect of demolishing^ aVhistorical. land- 
mark to make way for n^w. construction? \ ^ 

(5) Is a rural family deprived oi^ electricity for many years concerned 
about the locatiojji of wires and poles? \ / 

Using some of the recent changes in your c6minunity (e.g., a new building, 
highway, or parking lot) involve students in the fqllowing activities: 

'a. How do you react t^o this change in aesthetic terms? ' 

b. Joterview residents of the area in which the change ocQurred to determine: 

<lf) their aesthetic response to the change 

(2) other values they hold^which may have overridden their aesthetic re- 
sponse to the cliange ' . , 

c. Interview the owner of the property, the architect, the builder, and repre- 
sentatives of involved community agencies to determine the extent aesthetic 
factors were taken into consideration.^ * . 

Have student: ^ , — . 

a. consider items j[ie has purchased in the past to establish a relationship be- 
tween aesthetic characteristics, cost, convenience, and availability in the 
decision of his purchases ^ • \ ' 

b. o determine to what extent thi^. aspect"^ his environment is controlled by 

manufacturers to influence his buying patterns 
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c. interview a representative of a manufacturing plant's marketing" division to 
detenriine the extent to which customers' aesthetic preferences are consid- 
ered in marketing the product 

6. Ha\^tudents: N 

' a. Sxamine the role aesthetic ^nsiderations play in influencing decisions about 
where people ghoose to live in a commuiiity " • ^ 

b. identify pleasing chagcteriStics of his neighborhood and survey t^e com- 
munity to determine if there is any relationship between tlje Socio-ecqnonjic 
status of people and the aesthetic' qualities of thQ homes and neighbor- 
hoods ~- - 

c. dfecuss the differences in their findings: 

c ' 4. determine if there is ^ right answer foT^alUi^ * ^ 

C. Question , " / 

In what "ways'* may aesthetically-motivated cjecisions^inflluence the environment? ■/ 

Suggested Procedure ^ ^ • . 

l.\ ReferringHtKhe findings of Question B, pairts 1 and 2, have the student indicate 
Y^ays to aesthetically control their environmentsf For example: 

' ' a. including aesttretic^lty satisfying experiences in their daily activities (e 
walking home from school oft a beautiful spring day or planning a ^ 
tjme for listefting to records) • , » . 

b. avoiding people, places and things which are aesthetically offeMiyc «\ 

c. ignoring those ^aesthetically offensive experife%ces which ^San/^/^t avoided^ 
" d. making- changes in his^vironment in order to make it^ineife aesthetically 

satisfying (e.g., decorating one's vbedrobn>, mowing tHp^awn, or washing 
the car) • . ' , - / . 

i. Have students purvey homes' in the neighborhopd to determine ways people 
select their property or make it more aesthetically pleasing. For example: 

a. choosing attractive-architectural desigimor homes 

b. planting trees, shrubs, and flower borders on their property 

c. painting buildings and keeping them in repair 

d. mowing lawns and trimming hedges 
V y \ *e. raking l^wns and removing deb^^ from their jprpperty <* ' 

} * h choosing' neighborhoods in which there are a; variety of home desi^^ather 
. . than a single, repieated design. ^ ^y' 

3. * Have students cQinjpare'tlierr findings in the previous activity an<fdetermirie the 

extent they agree on the best means for making personal propwty mqre aestheti- 
cally pleasing. ^ « ^ / \ 

4. Many people believe that utility po^es detract aesthetically from the appearance 
of a neighborhood. Have students ih^terview officials of local utility companies 
(i.e., those providing electrical and telephone service) to determine: * ^ 

a» why utility poles are placed alongsidV thoroughfares 

b'. alternatives to the conventional location of utility poles 

.c. reasons why alternative locations areVot used frequently y^e.^g., cost, ac- 

' ^ ces$ibility, technologicafrestraints) \ 




/ 




5. H^ye students determine if the^energy involved and the materials required to 
^ ^ ^ move utility cables underground is justifiable in view of^e fuel shortage and 

Identify the changes that might occur to the enviforimenlflf utility cabljbs were 
^ placed una^rground. 

6. Have students interview officials'^of community agencies involved in the enact- 
ment and/or enforcement of laws whiqh determine Jme concern of the^e^^em- 
cies. For example, laws regulating: 

^ I a. building characteristics and locations 

\ 6. noise levels of highways . 

c. location of highways " 

' ■ d. condition of 'Water in streams and rivers 

. ' e, characteristics and location of sanitary landfills 

f. automobile exfiaust emissions . 

e. emissions from industrial smokestacks 

. 7, Have studeats-interview local architecfs, builc^ers, pr developers. Have them: 

a. determine how aesthetic considerations enter the ^planniiTg and design of 
, ' buildings and the "trade off" which occurs among aesthetics^ costs, availa- 
bility of construction materials, and building codes in the design- of a___- 

, . ' building , ^ 

b. determine the Extent people in the community influeijce the design deci- 
V sions niade by the architect , 

c. discuss their findings and come to some conclusions in tenms of any recom- 
y mendations that might b.erm,ade to a planning comkiissiqa \ 

INVESTIGATION TEN: ENERGY IN THE ENVIRONMEI^^ 
Goals and Objectives \ v \ — 

The goals of this investigation are to help students examine more critically the natiire and role of energy 
in their environment, how energy affects them, and how their activities affect ejjergy, Di^ring this investiga- 
tion, the student will: - / 

1. Develop a coiStept of energ5i^fr-a-4ieGessajy-^|wironmental phe 

2. Consider the principal energy sources in the envih^ment. 

3. Compare the impact of eneSfgy sources on the environment and on people. 

4. Review student activities jvhich require energy. \ « \ ' . 

5. Compare current energy-vise patterns in their community v^ith those used there in the past. 
^^6^Determine the way energy-related activities in the environment affect people aesthetically. 

7. Determine the eriergy costs to their families during a year. 

Correlate the rfesults of varidtis energy-related Activities with environmental degradation. 
Examine^rious transportation altematives,'^energy consumption and atmospheric pollution. 
Consider enargy use patterns in t)ie school and ways energy might be conserved. ^ "* 

Examine energy use practices, in ti^eir hontes and changes which would dfimini^b-energy requirements. 
Consider laws owhich regulate energy-based activities in the community and the manner in which such 
laws are proposed and enacted. ' 

^estions: , ^ ^ 

\ A.. What is enefgy? ' \ 

\ B. In what ways does energy in the environment affect people? ; \ 

\C. In what ways do people affect energy in the environment? 

■ , > • ^. 
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Conducting the Investigation ; 

juestion 

What is energy'^. 





Suggested Procedure - V 
1. Energy js frequently described' as the capacity to do work, an^ 



sidered to have occurred when a force causes ^an object to move 
human activity, have students determipe: 

What kinds of work are done by the fiuman body? FoV^xam^k: 



ork is con- 
In terms ot 





(1) bed^ting of the heart 
^ (2icirculatipn. of the blood 
(SKwMkiM . ^ 

^ \ (4 sunning^ v ^ ' 

b) lifting ^ . 

(^) breathing; , - _ 

(7) typing 

b. Whereo-humans get* the energy used in maintaining their body functidps 
^i.e., frdm food which they cpnsifme from their exfernal^ environment). \ 

c. How materiak in thp previous activity acquire energy (i.e., plants directly 
<• from^suSf@fpWd-ainn^^ . \ 

2. Have students determine other ways environmental energy influences the lives 
of people. For exarnjfle: ^ 

a. It is needed to operate kitchen ranges, blenders, electric can-openers, auto- 
matic dishwashers, automatic clotheswashers, automatic clothesdryers, 
steanrrmns,. toasters and clocksT^^^^^^ ' \ 

b, It.'is employed in home heating systems. \ ^ 
- c. It is used in air-conditioning systems. \ 

d. ;5.It is u$ed to operate automobiles, motorcycles, trucks, buses, power lawn 
H mowers, farm machinery, mid^^^iru^ompceasors^ ^ 

e. It warms the atmosphere. ^ 

. f . It \yarms surface waters of l^kes, ponds, and rivers. 

3. Have I students determine some basic energy sources available in the environ- 
^^cnt and to. what extent they-^re convertible. For example: ^' 

a. sunlight — may be converted to electricity by means of solar cells 

b. moving water — rapidly moving water drives hydroelectric plant's to produce 
electrical energy and tidal flow can. drive tidal generators to produce elec- 
tricity * ' ^ * 

c. wood — burned to produce heat energy or wood converted to charcoal and 
burned for heat energy 

. d. coal^bumed to produce heat energy or coal burned jto' produce heat whicir 
lljbonverts^ water to steam and drives equipment which generates electrical 
energy 

e. oil — burned to produce heat energy or oil burned to prpduce heat which 
converts water to steam and drives equipment which generates^^ctrical 
energy 

f. natural gas— burned to produce heat 

g. li:^quified petroleum products — burned to produce heat ^ 



■ ' ■" ' ■ ' \ . ^ ■ 

b-.v nuclear energy — used to produce heat which converts water to steam to 
6 C^^^^^ equipment which generates electrical energy • ' ^ » 

• ' i. gasoline — a crude oil derivative bume*d to.produce heat \ 

" ' ^u 4. Examiiie each of the energy sources .identified above and assess them in terms 

• . ' of their advantages and disadvantages- in environmental termsa. For example: 

if ^ ' ' ' \ ^ 

u EAergy' Source f Advantages \ • , Disadvantages^ 

a. solar^ energy virtually undepletable , require^s very large areas fophi 

y ^ nonpolluting ^ ^ ing watef' or generating electricity 

. t . « ^ '.by means ofsphffcells, not always ' 

c ' ' ^ 6 * availablM5ee^se of clouds "V 

\ b/ moving water available for Jong ' - limited .av'aifebility in terms" of 

. - ^ 'V 'periods into the ^ . quantity ancl Ipcation ^ 

^ . \ - . ' ■ future, ■ '\ ^Z-' 

' c. wood a ren^wabte resource ' use as fuel competes with other 

^ . . * " , . ■ ■ uses,' ■ ^ ^ 

, ' ' ■ * .. not uniformly distributed ♦ 

. * incomplete combusion products <♦ 

0 ' . contribute to atmospheric 

o ^ pollution * V 

B. Question , — ~ , • 

In what ways does energy in the environment affect |5eople? ^ ' , *> o ^ \s 



/ 



^ Suggested Procedure 

I ' I , ' \ , 

1 . Have students study the potential energy of foods to deterttiinc: 

a. If people receive adequate amounts of fodd. If not, detertaine the conse- 
I " "quences of inadequate food (in terms of eaergy requirements of humans). 

V b. The factors in his environmfent which influenc^^he amounti^and kinds of 

of food he consumes. . / ^ > / ^ 

c. Some foods, carbohydrates/ and fats that have higher energy potentials than 
other fqpds and the, advisability of limiting one's diet to only those foods 
vi^ith the highest energy potential. ^ " " * 

d. If all the energy^.were released from all of^ the food one consumes, what 
f . might becoiAe of any unexpen^d energy. - , 

e. What becomes of the "heat produbed by the body through normarhtim'an^ 
activities. . ^ . / 

f. What becomes of other products of e^iergy transformation in the human 
body (e.g./carbon dioxide and water). ;r 

2. Have the student make a list of alLof his activities which require energy. For 

example: . ' 

. . ^ ' « " . ■ 

~ ~ a. generally^sunlFght aiiffTood V 

" b. in school^ — heating, air conditioning, office machines, kUchen appliances, 
r - floor buffers, lightingK^pcks, and bells ^ 
c. at home — heating, air conditioning, lighting appliances, power tools, radio, 
television, and clocks " ^ 

/ o d. in the community — street fighting, cars, autos, trucks, buses, street-^cleaning 

equipment, heating & air conditioning in buildings, electric utifities, and 
telephone service . * . ■ • ^ " 
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T, Have the students survey the various energy-requii*ing devices in their homes 
(use safety precaution^) to determine: 

a. which i^uires the greatest amount of energy 

b. .which requiiies the least amount of energy 

c. which is the most expensive to operate 

d. thos^ essential for survival (your ability. to continue^living), and imprpve- 
ment iijthe quality of your life 

4. Have the students interview their grandparents or other older members of their 
community to get some insight into energy use patterns thirty, .forty, and fifty 
yeats ago to determine: \ > 

* • t . ^■ 

a. " the size of the community I 

b. the energy-requiring devi(;es|used by the townspeople 

c. the difference in the lifestyle? ^ ^ ■ 
d: the difference in the energy costs 

e. , the "modes qf transportation and compare the^ energy reqilitements and waste' 

products of 4he different modO^ Ij^ansportiWion with energy requirements 
and wastfc products of the difjolrcnl ittod«sh>ntonsportatioii today 
'_J. the extent of the concern for pollution and enviroo^nental'^degradation^ 
* g. the ways the lifestyle of the person Keing interviewed have changed between 
his childhood and the present and the rate Of its occurrence 

5. Have the student determine the extent energy-related activities in the envirdn- 
mcnt have had an aesthetic imaact on^him. For exampl^e: " 

a. utility poles ' ^ ^ * 

b. different types of smoke billowing fcom power plant staSks^ 

c. truck j^nd bus exhitust fumes ' % 

^ a- lake (reservoir) l)thind a, hydroelectric dam 
; e. radiators and heat vents in your home 

0. ^Have the students deterinine the years* cost and the percentage of thcr total 
family itteome of financing various energy-related activities,. Include: 

a. cost ai>d cfiiciency of hCilting fuel 

b. cost and efficiency of eleciricity ^ 

c. cost and efficiency of automobile fuel 

d. cpst of energy requiring^ appliances (divided by the number of years of 
anticipated usetulne!Js*) o 

e. cost and efficiency of firewood for the fireplace - 

f. cost and efficiency of various f(K)d « 

7. Hjfve the students determine the extent energy-consuming activities contribute 
to the degrgidation of the environment. For example: 

.a. heated effluent from power ^lan^^ killing fish , ... 

b. exhaust gases f;-orm internal cor^bustion enginesrpolluting the atmosphefe , 
C. .^^oke from industrial operations polluting^he atmosphere 

d. certain strip mining operations destroyiiig the lands 

e. *^^oil-carrying ships spilling oil 

8. Have the students determine the economjf impact of the effects identified in 
the previous activity. w * ^ . 
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In what ways do people affect energy in the environment? 

> Suggested Procedure * 

1. Have the students read and react to the following statements: 

. a. Generally, the heavier an autdmobile or trudk the poorer its gas mileage. 

b. It costs nfore to travel a par,ticular distance in a heavier rather than a 
lighter automobile or truck. 

c. .The volume of pollutants produced during such a trip is generally greater 

with thclieavier vehicle. ..... ° ^ 

* ; d. Most people prefer larger, heavier car§. 

2. Have student: ,^ . 

% , . a. Identify and explain the energy-related advantages of riding a bicyelp com- 

• '* pared with driving a car when making a short trip, ^ 

" b. Determine why.man^ people prefer to drive a ear ev^n when a trip is not 
particularly demanding by bicycle, 

3. Have student determiner « • 

a. the number of cars in the school parking lot whichT belopg to faculty, ad- 
ministrators, and other School personnel, . 

, b, the number of faculty, administrators and other personnel 

c. the average number of riders per car 

d. a method of increasing iKq average number of riders per car so the use of 
fuel could be reduced 

• » 

e. if there are other factors that should W considered 
k ^ > 4. Have student: ' 

•\ a,' Kefip careful records foy a week to determine the number of hours lights 

are on in the school when jhey arc not needed. - 

b. Suggest ways to avoid wasting-electricity used with junnecessary lighting. 

^ ' 5. Generally speaking, the faster an automobile is driven, the more fuel it requires 

' do go a particulj^r distanc^. Have students: 

a/ Discuss the reasons why people often travel at high speeds •when thi2y could 

saVQ fuel by going more slowly. * ■ ^ ' * ' > . " . 

b. Detc^mirie^ways to reduce the speeds of moving automobiles. For example: 

(1) manufacture cars with. **govcrnors'* which prevent them from going 
faster than 50 miles per hour 

(2) hire more laW enforcement officers to cnforcc4oWered speed limits 

(3) post signs which ipdicate a^iiaximum legal speeci of .50 MPH 

(4) encourage people to '*rep^ort'^ anyone obsgrvqd exceeding a speed of 
50 miles per^hour . ■ 

d Determine the advantages and disadvantiCges of each^of the previous sug-. 
gestipns, / 

'«.•--■• \ ^ 

6^, Have student: . , * » 

^ a. Scrutinize the various^ eaergy-rc^uiring activities which pecur in his home 
^ to, determine if all are essential, 
. b. 'Suggest chang^ in energy use patterns in his home to Ipwer the energy 
requirements, 
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c. Suggest problems he might encounter in instituting energy conserving prac- 
tices in his home. 

7. Have sfudents determine: . 

a. jthosejaws affecting the en6rgy-reqyiring activities in his community ' 
^ b. who makes these laws * 

c . in what ways residents of the community influence the cjdration of these laws 

d. if we should guarantee the rights of each citizen to his opinions and set of 
* values 

INVESTIGATION ELEVEN: TRANSPORTATION AND THE ENVIRONMENT 
Goals and Objectives . >s 

e ^ The goal of this investigation is to involve students in interprxj'ting human transportation activities and the 
relationships between people and transportation. During the investigation, students will; 

1. Determine the nature and role of transportation activities. 

2. Recognize choices in satisfying transportation needs. ^ 

-3*' Determine the nature arid extent of their community highway system and the factors which influ- 
enced its development. * i 

4. Identify the effects of various types of conveyance and transportation activities on, the envii^onment. 

5. Determine transportation needs for family activities. 

6. Determine the cost of different forms' of transportation. ^ ^ 
'7. Identify the limits of and public reaction to mass transit. , 

8. Determine the impact community growth has on transportation activities. 

9. Determine how people reduce the harmful effects of transportation activities by changing their trans- 
portation*pattcrns. ' ^ " 

Questionsr ' . . [ v ^ * 

A. What is the nature and role of transportdtion in the community? 

B. How does transportation affect people in the community? • 

C. How do people affect transportation in the community? ■ * 



Conducting the Investigation 

. A. Questii?n > , ^ 

What is the nature and role of transportation in the community? 

Suggested Procedure 



1. Have students identify different forms of transportation used in the community 
and the principal functions 'performed by each. For cxjiniple: 

•a. walking — transports individuals and* small numbers of relatively small ob- 
jects 

h. bicycles — transport one or two people and small objects 

c. automobiles— transport one tq several .people, relatively small' objects, and 
small quantities of objects 

d. trucks — transport large* and/ or heavy objects or large quantities of objects 

e. " buses — transport large numbers oi people and small quantitieii of objects 

f. trains — transport large* numbers of people, large objects, and/ or large 
quantities of objects 



' ^ ^ rf >^ 2. ^Have student identify a variety of human activities and Indicate' the type of 
transportation needed for each activity; 

' ^ ' ■ . " a. shopping at nearby market — v^alking, bicycle, auto 

b. shopping at remote market — bicycle, automobile 

c. going tpr nearby school — w^alking, bicycle, automobile 

d. going to remote school — bicycle, automobile, bus . * 

e. mo\fing goods from Warehouse to retail stores — trucks ( 

f. going to v^ork — v^alking, bicycle, automobile, bus 
' g. attending church— v^alking, bicycle, automobile 

3. Have students determine factors v^hich justify the particular choice one makes 
when more than one mode of transportation is available. For example: 

a. distance to destination 

, b. time required by various means verSUs time available 

c. number of people an^/or objects involved 

d. Kabit 

c. hazards along route or heavy traffic 

1 ' f. accessibility of alternatives . 

4. Have students discuss their findings in the previous activity and draw tentative i 
conclusions concerning: 

2 ^" relationship between tr^nsportation needs and the form of transporta- 

tion which appears to satisff fliose needs ' ' ' 

b. the transportation choices individjuals make from the options available to 
them in relationship to other possible choices that ^yould be less damaging 
tp the environment ' 

B, Question ^ ^ - 

How does transporlalioil alTecl people in the community? 

Suggested Procedure , • - t 

• ^ 1. Have students form teams to consult the community highway department or 
traffic engineer to determine: 

4 

a. the growth o£ the community highway system (Consult maps of the com- 
munity prepared five, ten, and fifteen years in the past.) 

b. events in the community which relate to the rate and pattern of highway 
development. For example: 

(1) population growth ' 
, (2) the pattern of residential growth 

(3) the establishment of shopping centers • 

(4) ,, introduction of new industries 

(5) construction of new'bridges 

^ c. the portion of the tax dollar allocated to highway construction and related 

activities (bridge building and traffic controh)i ^ 

2. Have students form teams to interview members of the Air Pollution Control 
Board to determine: * 

a. the nature of pollutants discharged in thg exhaust from vehicles t)perated 
\ • by internal combustion engines (autos, buses, and trucks) 
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b. loTig. tQrm changes in the level, of pollutants in the air 

c. factSfs relating to the type of vehicle and the discharge of pojlutants^irito 
the air / ^ , * ^ > 

3. -Have students form teams and consult local health authorities to determine: 

a. the long-term pattern of respirator/ disease-and other diseases in the com- 
munity 

b. the rel^alionship between these data and the changp in pollutants in the air 

c. the relationship between the increase or decrease in respiratory disease and 
the incrca^ .or decease in other diseases 

^ W * 

Have students interview residents of the community who have made, the trip 
from home to' work and back, between the same^two points/for a period of 
years to determine: ^ . 

a. *any changes in the time it has taken to make the trip p 

b. any'changes in the route(s) taken by the individfiz^ls , 

c. any reacti<j|^s as a result of changes in route(Sv) ^ i. ; 

Have students pogl information and summarize the environmental degradation 
effects of highway development, with its Elated increased numbers of cars, 
buses, and trucks, in terms of: ' - ' - ^ 

a. air pollution levels 

b. noise levels » ^ 

c. aesthetic effects . * 

d. increased taxes ' . 
c. ability of the land -surface to absorb rJlin and melted snow 
f. role of the central communfty in the activities of the total community 

Have students identify the scope of their travel by bicycle and the factors 
which determine the nature and extent' oMjicycle use. For example: 

(distance * / / ' 

trafiic hajskrds along route / 
availability of alternative forms of transportation 
transportation requirements ' 
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7. Have student make a survey of the number of students who come from families 
with two or more automobiles and why thd'y feel the need of the additional 
transportation vehicles? For example: 

a. tendency for fewer activities involving the entire family 

b. daytime activities requiring automobile transportation while father had the 
''family caf" at work t , . ^ — - 

c. compact second car saves on fuel expenses for certain kinds of trips where 
^"terge family cat^is^iiot^ necessary. . . , ^ * 

8. Have student: " ^ 

a. consult his parents to determipe the cost to the family of transportation 
over. a period of five to ten years • 

b. determine changes in absolute costs and percentage of "absplute" costs 
relative to that portion 6f the family budget devoted to transportation 
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Suggested Procedure 

1. Have the students identify energy sources and materials used in the school and 
- estimate the daily per capita use rates of each, Fot example: ^ 

a. Land — • 

(^1) determine t6tal acreage of school grounds. ^ 

(2) determine percentage amounts of land devoted to buildings, parkihg 
lots,jDlaygrounds, athletic fields, tennis courts, lawn, forest 

(3) determine condition of the land prior to !he building of the school 
and modifications to it during the lifp of th^ school 

b. Building materials — 

(J) determine the different kinds of materials emplbyed in tlie construc- 
tton of the school and school grounds ^ , 

(2) determine the quantities of each material used in the construction of 
the school (Note: Blueprints and other information pertaining to the 

' construcH^n of the school are probably on file in the school superin- 
tendent's office.) 

(3) .determine the cost of the original school construction based qn current 
" , costs of materials and labor ' o 

c. Water — 

(1) contact the community water department to determine the dart£ 

sumption rate for the school ^ - 
If ^ — — 

(2) estimate the 'portion of the total water consumption .^employed in 

various activities in the school ^/ ^ ^ 

d. Food — 

(1) discuss with cafeteria personnel the amounts and kinds jof food con- 
^ sumed each day . 

(2) determine the amount of food consumed by students Who bring their 
^ lunches ^ 

(3) determine total daily food consumption ' > 

(4) estimate" the total cost including space requireme nts and _e 
over a'^eriod of twenty years , 

» ' , ' ' . * 

e. Paper — \ • 

(1) determine the paper use patterns (e.g., dittoed and mimeographed 
sheets, notebook p^aper, and graph paper) . 

(2) determine specialized paper uses (e.g., paper for mechanical drawing, 
art work, and office supplies) • ' 

(3) deterrriine other uses of paper 

(4) determine total dail^ paper consumption^ 

(5) determine the percentage of paper that is used only on'one s^^e 

f. Chemical compounds — * \ 

(1 ) determine the amount of duplicator fluid used 

(2) determine the amount of detergents and other cleaning agents used 

• (3) determine the amount oP paint used in art classes, and'for maintenance 
purposes * ' ' 

^(4) determine amounts of other chemical compounds u§ed 
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(5) estimate the total daHy quantity of Various chemical compounds 
(Q) determine the flow pattern of these agents 

* g. ^ Sources of energy— 

( 1 ) determine the amount of fuel oil, coal, and gas used 

(2) determine the amount of electricity used 

(3) determine other sources of energy and the amounts, used 

(4) determine the total energy demands made on a daily basis 

rf". Question ' ^ • ^* t. ' 

What types and amounts of wastes are produced in the school and what do we do with these wastes? 



Suggested Prgcedure ^ 

1. Have the student identify the different kinds, of wastes produced during the 
normal operation of the school and discuss their findings. For example: 

a. sewage - - , • ^ 

b. solid wastes n , * ^ ^ ' ' . 

c. smoke from heating plant • " 

d. heat ' • ^ 

e. waste water 

f. automobile and bus exhaust , ;^ 

2. Have students form teams to investigate the amounts of waste produced in 
each of the categories iiy the previous investigation arid establish^ the flow 
pattern of these wastes. ' 

3. Have students determine the extent of the school's contribution Ip the com- 
munity waste treatment facilities. 

4. Have students identify untreated' wastes resulting from the operation of the 
school. 



C. Question 



Are there ways we can modify our use of energy and materials in the school without impairing the 

school's normal functions? 

• . ... ■ • ^ ■ 

Suggested Procedure y 

1. Have the students suggest' plan for reducing the production of wastes by: 

, ^ a. reducing the use of materials which contribute to waste production 

b. making better use of materials which produce wastes 

c. increasing the efficiency of energy U^se 

2, Have students study the evidence found in the school use patterns and make 
recommendations for changes. For example: 

^ . '* a. diminish paper use by increased use of chalkboafird, intercom alid overhead 

projector ^ 
^ b. use both sjdes of paper 

c. regulate time for showerii^g 

d. turn off room lights^ except w^en absolutely necessary ^ 
" e. repair dripping faucets J. ^ ^ 
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3. Have students discuss the following issues: / 

a. If it were decided to regumte the dso of various environmental factors in 
the school; should teacherk follow the same procedures as students or 
upperclassmen fhe same rules as underclassmen? 

b. ,If greater economies could b& achieved in the operation of the school and 
a budget surplus resulted, how should the extra money be spent? 

c: If substantial savings in electricity could be achieved by starting the school 
' day an hour earlier, would you recommend this change in the daily sched- 

ule? Why? Why not? ' . ^ ' , 

INVESTIGATION THIRTEEN: LITTER / 

Goals and Objectives 

The goals of this investigation' are to have. the students critically examine the concept of litter, recognize 
the legal, economic, and social aspects of it, and examine^ ways of coping wifh litter problems. *Students will: 

1 . Develop a comprehensive definition of litter. / » 

2. Determine the nature and extent of littering activity in the community. 

3. Determine the composition of litter. 

4. Relate patterns of littering to other activities of people. ■ ' 

5. Determine local, state, an^ national laws which relate to littering.- 

6. Identify community agencies with«anti-litter activities and determine their effectiveness. i 

7. Determine the cost of Utter removal to the community. . 

8. Examine recycling as a means of coping with litter. problems^ , „ I 

9. Study the habits and attitudes of people responsible for l|ttering in order to identify the reasons be- 
hind the littering problem. 

10. Make decisions concerning the problem of littering, its causes, and some possible solutions. 

Questions: ~ 

A. What is Utter and where is it foulid in the community? ' • 

B. What laws and community agencies operate^ to regulate "Uttering activity**? 

C. How might materials discarded as litter be retrieved and used? ^ ^ 

D. Why do people Utter? 

Conducting the Investigation . . ' ■ ' 

A. Question ^ - . ^ • * 

What is littfer and where is it found in the community? ' . 

Suggested Procedure 

1. iHave students /develop a comprehehsivc definition of litter which is acceptable 
to most students. (Note: In addition to human refuse, the term Utter also 
refers to partially decomposed organic material on the forest floor, animal 
^ excreta, leaf litter, and other materials used for mulching.) \ 

* 2. Have students form teams to survey the community and detennine: 

a. the nature of materials which comprise litter * 

\ b. tlie pattern of distribution of litter in the community ' 
\ * _ V . 
3- \^ave students examine samples of litter which have been brought in and de- 
termine: * ,1 
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^ a, the basic material! of which litter is comrposed (e.g^, paper, plWic, metal,\ 

t and food remains) \ 

/ b. the origin of th^ different materials (e.g., various types of containers, dis- 

. ^ - carded furniture, anil food wrappers) 

* ' 4. Have students use a map of the community to: 

U. plot the distribution of litter ^ 

b. develoj!)i a code employing different colors and different patterns of cross- 
hatchingv to distinguish areas of light, moderate, and heavy littering 

c. determineycharacteristies of the areas which might account for patterns of 
light, moderate, and heavy littering — for example: 

<^ ^ ( 1 ) the amount of automobile traffic 

(2) proximiw 6f residences 

(3) activitiesW street cleaning agencies 
I (4) availability of trash barrels 

5.-=:-Hgve students deterbine tentative conclusions that may be drawn from the in- 
formation gathered in the preceding investigation concerning: , 

^a. the nature of materials discarded in the form of litter 
b. the littering "habits" of people 
* c. possible ways of diminishing the littering activity of people 

/ ' . ' 

p. Question I 

' « . / 

' What laws and community agendes operate to regulate littering activity? ' 'J 

Suggested Procedure • . 

1. Have students form groups to interview various representatives of the local law 
^ ; enforcement agency and, determine: 

a. loeal, state, and national laWs which pertain to littering 

b. enforcement activities related to these laws / 

c. attitudes of. law ertforcement officers toward these laws and their ei^force- 
ment 

d. the Cost of enforcing these laws j 

* 2. Have students form groups to interview agencies responsible for deigning up 

litter in the community and determfner \ 

a. the adequacy of the number of men and the equipment employed to remove 
litter ^ ' . ^ 

b. the destiny of the litter which is collected' 

c. the attitudes of litter removal workecs toward the littering activities.; of people 

d. tl|e cost of litter removal to the' community 

3. "^ave sudents discus^ thei|Sfindings ai\j draw ^-tentative conclusions from the 
informatibn gathered ia1hi^4rivestigation concerning: 

a. the effectiveness of curreru litter clean-up activities * 

' , b. the effectivq'ness of community litter removal agencies \ 

c. the effectiveness-of laws in diminishing the tendency of people to littler 

^d. the cost to the community of law enforcement and litter removal acmvities 
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estion / 
HoW might fnaterial discarded as litter be retrieved and used? 
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Suggested Procedure 

1. Have students identify the basic problem enizoiinteired in efforts to recycle ma- 
terials in litter (i.e., litter consists of a heterogeneous mixture of materials which 
must be sorted before individual rnaterials may be recycled). 

2. Have students suggest k method for separating a heterogeneous mixture of 
either. — a— ^ 

3. Have students form groups to identify recycling operations in the community 
accepting sorted materials (e.g., paper and n^ietal recycling projects of citfeen's 

' groups'; scrap paper arid metal salvage companies) *^nd interview officials to 
determine: _ 

a. their perception of the communities commitment to recycling materials " 

b. if materials sorted from litter might be salable at a profit 

Have students draw tentative conclusions from Jthe information- gathered con- 
cerning: 



ai the feasibility of retrieving materials from litter for recycling 
b.\ a cost-benefit analysis of recycling materials frorp litter 



Qu^iion 
Why do people litter? 

Suggest^ Procedure 



1. Have\ teams of students identify the group or groups of people responsible for 
most\)f the littering in the community and determine: 

a. if any particular age group seems more responsible for^ littering than! any 
othfer (e.g., young children, teenagers, adults) 

b. if tftere are any apparent socioeconomic characteristics of litterers (e.g., do 
th^jterid to seem poor, of moderate means, or wealthy?) 

%:-any|other charact^istics which seem to be common among litterers 

2. HaveTtudents interview a number of people to determine their attiWdes toward: 

a. littering in genel?al 

b. etfecfiveness of removing litter in the community 

c. recycling activities in the community 

d. indiv^jduaPs resf^Snsibility to the community for littering and waste removal 

3. Have students discuss their findings and draw tentative conclusio;is concerning: 

. a. the reason why people litter 
b. some changes necessary to diminish littering practices of people. For ex- 
amplea 

( 1 ) iiiproving \rash^i,ck-up services 



Irai 

(2) pi^ckaging practices which would diminish the need to dispose' of pack- 
aging materials, 

(3) providing morie litter barrels 
(\4) sti 



icter enforceVnent of anti-litter laws 
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4. ^a9e the students form positive and negative team^Mo debate the following 
q^uestions: 

\\ .a. Is all litter undesirable? 

b. Is littering really a problem? Is the visual blight so urlattractive that the 
r. . expense of cleaning it up is worthwhile? . q . 

c. If moFe-stringent anti-litter laws were passed would people be likely to obey 
y them all of the time? , --^ 
^ d. Since so many people seem oblivious to the litter problem, are you willing 

- to pick up after mem? ° « ^' 
' . e. If the only way that litter problems can be solved is through higher taxes,* 

are you willing to contribute your own money to assist your parents in 
paying higher taxes? " > 

f. Whj( is littering a problem in the classroom or in the school? 

INVESTIGATION FOI/RTIEEN: IDENTIFYING A FIELD ENVIRONMENT ^ 
Goals and Objectives ^ 

The goals of this investigation are to help students develop a concept of fields which reflect agricultural, 
recreational, legal, aesthetic, and other aspects of these features of the landscape. The ways in which fields 
affect people and are affected by people's activities are explored. Students will: 

I. ^Determine the nature and scope of the conce|>t of a field. 

1. Determine characteristics of various types of fields. \ 

3. ^Determine ways fields, and the activities related to thfJim, have economic influences on peopl^ 

4\ Determine the aesthetic impact of fields on people in the cQinmunity. 

5. Identify the role ofifields^in providing recreational opportunities for members of the community. . 

6. Relate human activities occurring in fields to noise levels in the (jommunity. 

7. Identify laws regulating tne uses of fields. ' / 

8. Identify community agencies which regulate and/or enforce restraints on the uses'^of fields/in. the 
community. 

9. Determine the relationship between location, function, and the cost of land occupied by various kinds 
of fields. ' 

" 10. Evaluate alternative decisions concerning regulating the uses of fields in a community. 
Quesrtions: 

A. What is a field and ftow do fields v-ary? 

B. How do fields affect people? 

C. How do people affect fields? 

Conducting the Investigation 

A. Question 

What is a field and how do fields vary? ^ 



Suggested Procedure 

~t. Have~5tudentSoform teams to suA/ey the community to identify fields (e.g., 
playing fields, parking** lots, fields where crops are raised, fields used for 
grazing livestock, and vacant lots) and determine the common characteristics 
shared by the fields. ^^ , 



2. Have students discuss their findings iq tefms of the following characteristics: 

a. Are there topographic similarities? \ 
b* Do fields contain manrinade structur'es? 

c. All fields exhibit planned uses; / ^ ^ 

d. Are fields the habitat of plants and animals other than humans? (Detailed 
answers to these questions may require field investigations including sam- 

^ pling and collecting decisions, and practiqe in plant and animal identifica- 
tion.) • ' ^ 

e. Do the nature and use of fields change through time? '(Note: Examination 
. of topographic maps and/or aerial photograpns ^taken at different times 

may help in answering this question.) *^ \\ 

f. How do physical factors such as temperature, moisture and prevailing 
winds influence the character of a field? 

g. Are there seas.onal variations in the composition of fields? 

'3. Have the students plof the locations of the various fields identified on a map 
and^i^etermine: ) 

a. ' where most of the identified fields are located relative to the central com-- 

munity 

b. if there is any relationship between thc usc of a field aitd its location in the 
\ cohimunity ' ' 



B. Question « * 

How do fields affect people? / 



. , Ay ^ X 

Suggested Procedure 

Have students classify the fields according to the following principle uses: 
a\ agriculture 

b; "recreation i 

c, ''nbn-pfenned-use"i ^ ' ^ . \^ ^ 

2. .Have students form teams to interview farmers and townspeople to determine: 
a. the farmers influence injhe local economy through: 

(1) seiling products for local consumption « ' 

(2) selling products to remote markets 

(3) purchasing materials and equipment. (seed, fertilizer, and farm equip- 
ment) from local merchants 

(4) employment of local residents on the farms 

(5) payment of taxes to the local community 

■1 t* , ' ' ' 

\y the extetit farms adjacent to the local community are being viewed as real 

estate development potential 
c« the aesthetic impact of agricultural fields in the djuntryside surrounding 

a community ' 

d. the ways privately owned farm land influences highway construction ac- 
• - tivtties- — - u — ' -"^ . 



r 



e, the extent farming activities/n fields contribute to noise in the community « 

3. Have studeots form teams to interview park directors, .school officials, and 
other townspeople to determine: ^ ^ 

67 . 
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a. the number 6f people in the community benefiting from recreational fields 

b. age groups getjtang the most use from recreational fields 

c. how recreational fields are financed * / 

d. the cpmmunity\ agencies deciding when and wherei\ a new recreational field' 
will be created dnd how individuals can influence these decisions 

e. the co^ of vandalism and other misuse of recreational fields to the com- 



mtinity 



f. the^aesthetic effect of recr€*'a:tional fields on people 

g. the impact of recreational fields oh noise levels 

h. the percentage of the population viewing recreational fields in positive 



terms 



4. Have students investigate ways '*non-planned-use'* fields /influence people by 
interviewing people w|io live near such fields to determijje: 

a, their attitudes toward the Vacant lot 

b. the extent these fields serve as in/ormal play areas^for children who live 
near them V ft 

- c. who pays taxesl^ 



C. ^iwstion * 

J- How do people affect fields? 

V 

Suggested Procedure 



ithrf fields 

\ 




/ 



1. Have the studpnts detcrmme the following information about agricultural fields: 

a. the steps farmers take to insure continue^ productivityN 

b. the extent changes in the markets for agricultural products influence the 
use of the fields » 

c. the extent cost of labor, seed, feed, TectiUzer, and equipment influence use 
of the fields " \ 

d. the extent legislation (*c.g., faiyi price support and pollirtion abatepieiit 
laws) influences use of thQ fields " \ 

e. the extpnt tecti^ology (e.g., new seed varieties, improved p6;sticides, and 
new types of farm equipment) influences use of the fields \ • 

f. the extent population growth in neai^^y communities influences^^use of the 
fields ^ . ' ^ 



2. Have the students determine the fo^owing information about recreation^^l fields: 
a. IM community agencies charged ^ith the responsibility of plannirlg, de- 



veloping, and maintaining recreatfonal fields 



\ 



b. ways members of the community c^n influence recreational field dev^op- 
ment , ^ \ 

c. the effects of population growth on recreational field facilities 

d. the difficulty in hiring personnel to staff the recreational fields 

e. the extent vandalism has increased the maintenance cost and c 
of the recreational fiel(ij . 



3. Have the students determine the. following about fields with "non-plannedhuseA: 

a., the lack of interest in de\^oping*the fields forTe(Sreatipnjor'hQusing\ 
* ; b. , the class^catipn of these'flelds'accorhidg^lto dflrnmuniiy zonin^co(}es\ 

mt of these fields - 1 i 1 




c. the plans f6r future development 
68 ' 
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4. Have the students use their maps to 
termine: 



the location of various ft^lds, to de- 



a/ the relationship'betweeti thCilog^tion of a field attd the price of land in the 



area 



h. the fields considered most/likely for real estate development in the ne 
future and why . 

c. the relationship between field location and the zoning classifications of the 
area 

5. Have the students form positive and negative teams to debate the issues re- 
vealed by the following questions: ^ | • ' 

a. To what extent should the use of a field be the decision of: 

(1) the person who owns the property . 

(2) the:residents of the community in Which the property is located 

b. Should land zoning decisions be based on the concerns of:/ 

^ . (1) the people who live immediately ^idjagdyit tx) the area/ ijn question 

(2) the person^^,j^^o p|Vns the land \ . . .. / 

(3) a G;^pmm,unity a^gency " y 

(4) a v^tp by the entire community / ' * 




c. Which is th^e most important use of fields: 

( 1 ) a placd where'plants and wildlife may fidiirish unldisturbed by people ^ 
\ (2) a'place ^here recreational needs may be;3atisfied ^ 
\(3) a place which, by it's nati^alness, ^will enhance the aesthetic qualities 
of the environment ^ ' ' 

(4) a plaee whe^e needed agricuhural products may b^ produced . . 

(5) a place wher^e man-made structures should be Vuilt to benefit masses 
of people \ " . / ^ 



INVESTIGATION FIFTEEIN: SOLID WASTEJ5 



Goals and Objectivei* \ a 

The goals of this investigation are to help studpnts interpret thQ concept 'of sojid wa 
mental impact of solid waste production, and thp disposal of wastes. Students will: . 



2. 
3. 
4. 
5. 
. 6. 
7. 
8. 

9. 

JO". 

11. 



»tes. 



thj^envi 



ron- 



Develop a deftnition of the concept of solid wastes. 
Identify the sources of solid wastes. \ 
Determine the composition of solid wastes. 
Identify the methods of disposing of wastes in the community. 

Identify materials viewed as wastes under some circumstances, and useful undqr others. 
Determine the accumulated effects of- clean-up type waste disposal on the community. 
Examine the role legislation, may play in affecting solid wastes production and disposal. 
Examine the economic impact qn the community of solid waste production and disposal. 
Determine the role people's attitudes and behavior play in the production of solid wastes. 
Determine the role recycling activities play in the production and disposal of solid wastes. 
Examine their own yatecs'is they relalie to tlie production andj^isposal of so)id waites. s 



Questionsf 

A. What are solid wastes and how are they disposed? 

B. How do 3olid wastes affect people? 

C. How do people affect solid wastes? • 

Conducting Ihe Investigatioi) 

A. Question . ^ , 

What are solid wasle's^and how arc ihey disposed? 



Suggested Procedure 

jf 

1. Have students keep careful records on the amount and kinds of solid materials 
they dispose of during normal living activities. For example: 

a. ^oo'd wrappers . n • ^ 

b. ^ boxeS' . ' ' 

c. cans - . ' 

d. bottles 

e. . food remains 

2. Have students make a survey of the community to identify solid wastes other 
-.^ than thqse indicated above. For 'example: * ^ 

« a. **jun^' automobiles 

b. rubble from demolished building^ . " 

c. highway litter 

d. fallen leaves \ A 

e. dead trees 

f. lawn clippings 

3. Trace the disposal pattern of solid wasfes originating in different locations in 

the community. For example: 
f 

a. solid wastes in the home 




metal, paper, plastic, glasi?* ^ 
other trash container 



food remains 




other 



"garbage truck'' 



garbage pail 
other 



sink disposal unit 
community sewer system 



rec 



ycling {>lant saimary landhll incinerator 



b. other solid waste: 



recycling plant 
pfoduct(s) 




sanitary landfill 

/ 

product(s) 



mcmerator 



product (s) 
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Have st^udents design and , label flow charts similar to 3a and 3b as bio- 
degradable solid \Vasle and non-biodegradable solid waste. 
Have students form teams to visit sanitary landfills to observe the operation 
and to intervrcw local official associated with the facility in order to collect 
such infonpaiion as: 

a. "the basic requircnients for the siting and operation of the landfill — for ex- 
ample: 

(1) suitable topography 

(2) availability of **fiir' material 

(3) earth-moving equipment 

(4) , access roads ^ ' 

b. the successive? annual Tales at.which the^site is being filled 

c. the problems in acquiring sanitary landfill sites — for example: 

( 1 ) cost of land ^ 

(2) reaction of people living near proposed sites * 

(3) topographic considerations 

(4) ^ distance of propt)scd sites from the community 

d. the poicnlially useful ma^lerials that becomcrinaccessible when deposited in 
S a sanitary landfill. (e.|., glass, paper, and metal) 

Have the students disaiss their findings and draw tentative conclusions from 
the in|*orpialion gathered in the previous activities — for example: 

a. Define the ienx\ solid wastes in terms of: ^ 

( 1 ) the materials of which it is composed 

(2) use patlcrjis of people . ' 

(3) the destiny of the mlilerials ' ' . 

b. the ways in which materials identified as Wastes might be considered useful. 
For example: . * 

( 1 ) feeding food remains to animals" . 
(?) reusing boxes for other" 'purposes 

(3) using building ri^bbfe for road building 

(4) using leaves and lawn clippings in compgsl hc^ps ^ 

c. ways the volume of'^ solid wastes dcposilcy in local sanitary landfill ca-nl be 
reduced. For example: J 

i ( 1 ) sorting solid wastes to isolate recyclable materials 

(2) reusing materials usually discarded after one use 

(3) use of home waste , compactors . " ' 

d. Have students determine why^the siting and operation of saniliiry landfills 
is considered to be a problem. For example: ' 

(1) population growth communities has led. lb more peoplc^ptoducing 
more wastes ^ f^^^ 

(2) iheVe has' been a trend toward the creation of throw-\iway if^tns for 
household Consumption 



(3) increased affluence coupled with low-cost, mass-produced items has 
, led to easy replacement of items and less concern for saving and 
reusing them 

. (4) community growth and increased land values have made it difficult to 

j^. / acquire landfill sites close to the community 

\ ' (5) increased demand on landfill sites has decreased the half-life of land 

fills. 



B. Question ' 

How do solid wastes affect people? ' , 

Suggested Procedure 

L Have students form tearti^to interview appropriate representatives of com- 
rn unity agencies to dglcnriine: 

^ .... .J 

a. tJie number of people employed by the community m activities associated 

with solid waste disposal 

b. the 'percentage of solid waste that might be recovered if a recycling plant 
' . , were operating in the community 

" c. financial benefits of a recycling plant (i.e., profits from sale of Retrieved 

^ material— capital investment in recycling plant depreciated over estimated 
life of plant — operating costs) 
V d. people's reactions to the aesthetic properties of sanitary pollution in Uie 

\^ community 

e. extent fgarbage trucks*' contribute to air pollution in the community 

2. Have students form teams to conduct a survey to determine how many people 
believe: 

a. ^rrent methods of disposing of solid wastes aVe acceptable 
' b. new procedures are needed for disposing of solid wastes 

3. Have the students discuss the following questions: ^ 

a. Who bears the greatest responsibility for the problems associated with solid 
waste production and disposal? 

(1) the consumer 

(2) the packaging industry 

(3) local governmental agencies , 

(4) science and technology 

b. Which of the following practices should be adopted? Why, or why, not? 

( p using only returnable containers ^ 

(2) buying onlyH^e largest quantity of a product that is^available 

(3) washing and reusing containers rather than disposing of theni 

0 " (4) taking your own .shopping bag to the supermarket to avoid the need 

for papei- bags supjSliedxby the market 

C. Question . ' 

How do people afTect solid wastes'? ' » 
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Suggested Procedure ' ' 

1. Have the students determine if it takes more packaging material to package a 
quantity of material in two^or more packages thar^ it takes to package the same 
- volume of material in one package, 
^ 2. Have the students determine whether: ^ -^^ 

a, people purchase materials in the largest volume package 

b. there are savings in purchasing the large economy size 

3. Have the students determine how it would affect the community if a law^ 
banning the sale of beverages in disposable containers were to be passed in 
their community. For example: ' d 

a. interview representatives of local bottlers/ wholesalers, and retailers of 
beverages to determine their reaction to such a law ^ 

b. determine the number of bottles and cans of soft drinks sold in the com^ 
munity in an average mpnth . 

c. determine the average monthly nurhber of reusable containers that would 
have to be returned . ^ 

d. determine the number of reusable\ containers to be returned b^ach indi- 
vidual each month Wfl • * -\ 

c. interview people to dete^miqe their altitudes toward reusable soft drink 
containers • * ' 

* - • . 

4. Milk used to b^; sold in reusable glass containers. Have students determine the 

affects of restoring this practice on: 

at* the volume of solid wastes produced by the commurfity 
• b. the use of drinking water for cleaning the milk bottles^ 
* c. the milk packaging industry . . 

, 5. Have students identify ways he may ^reduce the amount of biodegradable ma- 
' terial picked up from bis home. 

INVESTIGATION SIXTEEN: INVESTIGATING LAND-USE PATTERNS 

IN THE COMMUNITY 

Goals and Objectives ^ 

The goals of this investigation arc to help students interpret the "uses for land in their community, the 
factors which regulate its use, and the need for planning cpmmunity growth. Students will: 

h Survey their community to identify land uses. . 

2. Identify land-use patterns on a map of the community. 

3. Identify relationships between factors in the community and their effects on land-use patterns. 
. 4, Examine maps to identify land-use trends. ^. 

•5, Relate the regulatory functions of zonihg agencies, law enforcement officials and land-use problems.* 

' 6, Determine the function of a community planning commission and the methods it uses in planning for 
the future growth. 

7. Consider the relationships ampng'^mmunity characteristics and long-term planning in the? commu- 
nity, f * 

8. Determine^the roic of the resident in long-term community planniftg. 
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* Questions: 1 

A. What uses are madg of land araas in ther community? 

B. What characteristics determine land-use patterns in the community? 

C. In what ways is land use regulated? 

* ^ * . 

Conducting the Invcstigatiolh ^ 

A, Question ^ , 
What uses are made of land areas in the community? ' , 

Suggested Procedure 

1 . Have the students survey the community to determine different land uses. For 
example: * * 

I ' ' a. residential (single and/or multiple dwellings) 

b, recreational (parks, playing fields, golf courses, and playgrounds) 

c. industrial (light and heavy industries) v 
d commercial (stores, filling stations, and banks) 

e. ' institutional (schools, colleges, and hospitals) 

f. governmental (city hall, courthouse, and post office) 

g. *'unused" (vacant lops^^land wooded areas) 

2. On a map of the community, have the students identify land-use patterns by 
means of a color code designating the- various land-use classifications as previ- 
ously identified If any areas canhot be classified in terms of decjisijons made in 
step 1, create additional categories to accommodate these areas. , 

B, Question . - 

What characteristics determine land u.^ertpatterns in the community? j 

* * 
Suggested Procedure , 

1. HaV^ students seek relationships between various land uses and other charac»- 

* . teristics of the community. For example: 

• ^ V , i , . \ , 

a. 4E)o land uses relate to transportation services (railjines, Bus routes,^nd" 

Highway patterns) in the community? . 

b. Does topography influence land use in tl^ community? 

c. Dc^ water bodies (lakes, rivers, streaml^ influence land use in the com- 
munity? ^ . - 

d. Is there any relationship between the'h^cation of schools and the d™ribu- 
tion of residential areaji in Ihe communitjj? • ^ 

e. Is tlhere a relationship between the location of shopping centers and the 
distribution of residential areas in the community? 

f. What features of^he community relate most to the locations of service 
stations? ' ' 

g. Are indifstrial operations concentrated or dispersed in the community? 
Why? ' 

^h. Is there a relatiojiship between land costs and location in the community? 
* i. Is thtjre evidence that former uses of land are. bcjng replaced by new uses 

(e.g., historical landmarks being demolished and former central community 
residential areas being converted to commercial use)? 
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Have the students examine maps of the community from five, ten, and twenty 
years ago to determine: • • / ^ . 

\a. th^ pa,ttem of community growth and factors which have influenced this 
pattern 

b, changes in the- economic base of the community whidh may account for 
growth spurts ' 

* c. indications of changing values among residents of the community (e,g», 
changes in what are considered to be residential areas, and greater willing- 
^ ness to live farther from the center of the community) 

d. feature^ of the community which appear to have been lost as a result of 
' p *con)munity growth (e.g., historical landmarks and community parks) 
V ' , ' e. if cohiparisons of former conditions of the community with present condi- 

tion's suggest ways for predicting future growth patterns of the community 

C. Question ' ' ' ^ 

. In what "way^ is land-use regulafcd? . ^ > ■ v ^ 

\ Sn^i*ested Procedure ' . ^ ' * . 

1. Have the students form teams to interview members! qf the community zonmg 
" ' ' bbard and law enforcement agencies to determine. their roles in regulating land- 

use in the community. ^Students should be aware of the nature of private 
property and the rights and responsibilities of citizens in their use of private 
property. A review of the **naturc of priva'te property'' would establish a^ 
framework for this investigatum. From this information, have the students 
* • pursue the following questions: - / 

^ a. Can the 6\vner of property' in a residential section of the community build 

a "hamburger .stand" iind go into business simply because he owns the 
property in question? - - , - ' ^ 

' b. If your neighbor builds a swimming jJOT)l on his^property and you believe 
it ^^ a dangerous situation for young children in the neighborhood, is there 
any way you can influence this use of private l?4pd? 

c, A man owns property in the community and learns that a developer has 
r * w * bought property adjacent to his and is planning to build multiple-dwelling 

housing units on i]. He believes that this will lower the value^^of his 
property. Can he legally afi'ect the developer's plans? ' 

d, A pyirtieularly favorable location for a new school is found to be zoned 
f6r residential purposes. Can the land be rezoned in-order to permit the 
construction of a school? * ^ ' 

e, A farmer whose land borders the comnjunity raises pigs. Residents who 
, live downwind from the pig farm are offended by the sights and smells 

associated with the farm^ jCana(iCy injlu(ince the farmer's use of his land? 

f, A homeowner paid a preniium fo^ his lot because it ofi^ered a spectacular 
view of a nearby mountain range. Recently, construction was started on 
a multi-story motel which,^whe!l completed, will ^obscure his view of the 
mountains. Can he legallyMnflUehce the use of th^ land in quest4pn? 

*g*. A couple with young childrp'n^thosq the location of their home because it 
was on a dead-end street. Recently Iheir street was extended to meet with, 
a major highway and Has become a popular shortcut /or many motorists. 
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The neighborhood has become mueh noisier and very dangerous^for young 
children. Can the residents of this area influence the use to which the 
land was put? 

h. A high school student has learned that a large open field on the edge, 
of town is goirrg' to be payed over to'^ccomodate a large snopping center 
and to provide a parking area for it. He fears that the water-absorbing 
prop'erties of the Soil in this field are necessary to avoid dangerous . flooding 
in the area after heavy rains. C^n he influence tlits situation? ' 

i. The new owner of a large home, in a neighborhood characterized by large 
homes built ijmny years earlier and now somewhat poorly kept, decides 
to divide his home into apartments to be rented to students at a nearby 
college. The other residents of the neighborhood, many of whom are re- 
tired, fear that the influx of college students will disturb their quiet block. 
Can they influence the man who is planning the apartments through 

^ recoiyse to local agencies? 

j. The person who lives next to you is gone much of the time and docs not^ 
seem interested in m^tintaifiing his house and property like the other neigh- 
bors. The paint on the hojjse is peeling, windows are broken, the lawn is 
uncut, and two old ears are located in the driveway. Can one influence 
this use of private land? 

k. The state highway division has purchased a number of house lots in a 
section of the community where a new highwa>^ is to be built. One resident 
of this area does not wish to sell his land, even though the price is -a fair 
one, and refuses to accept the state offer for the property. NVho has the 
legal right to determine the use of the^iand* — the individual or the state? 

Have students interview members of the local planning agency to determine 
their function and relationship to other agencies whose responsibilities relate 
to land-use and to determhie answers to^ the following questions: 

a. How long has the planning agency been in existence? Why was it created 
and what has its primary function been to^date? 

b. What characteristics of a community are considered to be important plan- 
ning parameters? For example: ' ° , , 

• (1) physiographic conditions 

(2) soil associations^^ 

(3) public litilitiQ^ i " ' 

(4) public facilities and services 

(5) industrial activity , « I 

(6) natural resources^ * - 

(7) land-use patterns '"^ a. ' 

(8) existing zoning 



c. In making planning decisions; trend data are employed. Whai 



types of 



Jrends have been studied by the ^planning commissio/i? For exaijnple: 

( 1 ) population trends v 

(2) employment trends^ 

(3) labor^upply trends , • 

(4) income trends 

(5) retail sales trends v , 

(6) /housing trends . ^ 
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(7) §chool enrollment trends «» 

(8) bank asset trends 

Using trend dam, .planning commissions make projections when planning 
areas for different times in the future.,. Refer the projections for your 
planning area to determine: o 

(1) how you feel about the likely conditions in your community ten, 
twenty, or more years- from now? / 

(2) if )\)u believe these projections are r(?alistic. *(How would you make 
projections on a« different basis if you are not satisfidd with the 
planning commission projectibns?) 

(3) if you see according to popular projection the need for chafiges in 
your community in order to accommodate increase^ nunibers of 
people — for example: * \ 



(a) -job opportunities 

(b) schools. 

(c) stores 

(d) banks 



(e) " homes 

(f) water 

(g) sewage disposal 

(h) transportation 



Examine the land-use inap" prepared in relation to the preceding investigations. 

, Considering the population growth projections of the planning commission,* 

attempt to answer the following: 

; " . ^ 

a. What changes in current iand-use* patterns are most likcJy to accommodate 

increased population? » i 

b. In what ways will your community's adjustment to increased population 
be dependent on events remote from your conimunity? For example: 

( 1 ) increased production of food in arccts rcnlote from your community 

(2) increased supplies" of buii^ding materials in areas remote from your 
community - i 

(3) additional doctors, hiwyJrs and teachers, wh6 will be trained outside 
your community - V ' 

(4) increased electric power production 

c. What l-actors will place a lirftit on the size of the population your com- 
munity c^n support? For c;;amplc: 

(1) food 

(2) fuel 

(3) housing 

(4) ' water 

(5) electricity 
(6*) spa\^e 

Have students examine the'^jptanning commission's comprehensive plan for the 
.community and ^ answer the following questions: 

a. Do you agree with the planning criteria and objectives employed in 
paring the icom-prchensi /e plan? 

b. To what extent is the 1 jcal government obligated to follow. the suggestion 
in the plkn? 

♦c. If ihe plan is followed 
coiVmunity? 




will it'changc the lifestyles of residents of the 



d. Since the plan i& prepared for a limited time period, will there oxik^ 
effects on future planning as a result of events which occur during lh)y 
; ^ period covered by the plan? \ 

; e. In what ways did the residents of the community influence the prejparation 
of the plan? ^ i 

f. \Vhat are the alternative.^, of the plan? 

? ' ■ • / 

INVESTIGATION SEVENTEEN: INTERACTING FORCES WITHIN A COMMUNITY l^COSYSTEM 

I •'• / . • ■ / ■ ■ 

Goals and Objecrives / 

The goal of this invfestigation is to help students: interpre^ the interacting forces within and between 
nicro-ecosystems and macrp-ccosysteras- and collect and use data in concluding the best lar^d use practices in 
mpintaining a quality environment. Students will be involved in activities associated with: / 

1. Identifying basic functipns or various environments. / 



\ 
\ 



2. Identifying Ways environrhents are interrelatec^^ 

3. Relating^factors Nvhich are common to two or nS|E^ environments. 

4. Distinguishing bcjtween similarities and ilifferences in two or more environments. 
^5. Describing specific contribution^ each environment makes to sWiety, / 

6. Anal>zinjg^,inaTi''s"use of each environment. " / 

7. Establishing recommendations for future management of each environnient. 

(V ' ' 

8. DcscribiT^g the ways living organisms affect s6]L 

9. ^Determining the texture, structure^ temperature, pH, and color of s^il. 

10. Deterlfnining the best uses of specific land areas. / 
1 J . identifying what can be" done to knprove the soil in one's own yard. 
12. Planning and initiating an urban environmental in,vestigation. / 



\I3, Idcritifymg component parts and existing inter-relationships of iin urban environment. 
\\ Identifying and suggesting solutions to local environmental p/oblems. 

15. Determining ways of affecting poHlical decision-making processes in solving environmental problems. 

16. Analyzing the cause and effect relationship of factors affecti/ig the quality of the environment and iden- 
tifyrng the forces necessary for improving the Environment/ ^ 

17. Plann'mg for, the. development of an entire community. / 

18. Determimhg the best uses for a parcel of vacant land /^nd presenting a case before a "mock'' Board. 

Queslions; ^ ^ ^ 

A. What are the interacting forces of each environitient and how do they interact to establish a state of . 

equilibrium? \ « 

B Hov^an mart influence these forces in maintaining an acceptable environmental equilibrium? 

Conducting the Investigation 

A. Question ^ 

What are the interactive forces of each environment and how do they interact to establish a state of 
equilibrium? ' . , ^ . 
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Suggested Procedure 
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V 
\ 
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\. Select a'fore^t area to be studied. Identify six trees exemplary of a variety of 
growth' patteirns in the area. Obtairt c0re samples from thefe trees. Obtain 
from some agency 'such as the Forest Service, 4" t6 6" cross sections of the type 
of tree to be studied. Have students: \, 

a. ^ study structure of various cross-seetion\ to\obtain evidence of the history 

of the trei's environment (e.g., damaglj^by nre or severe weather) 

b. ^tudy corl samples for evidence of histd|-y of the environment (e^g., age 
of tree anid rate^ of growth) \ '\ 

c. form teanfe to select samples of two trees yvhidh show different character- 
istics to: 

( 1 ) comnare different environmental damages \- ~i' 

(2) comoare different growth rates \ 

(3) infer the causes of different damagjes and di^ere\it growth rates 

d. visit The f )rcst from which the core samples weVe^talcen and: * 

(1 ) locatfc the tree belonging to thtir core sample and compare-their in- 
, fererlces with their actiiai findings 

(2) inferlthe way the area might have looMfid twent)^ years a^o 

(3) predict how the area might look twent A years from now . ^ \ 

(4) describe how they feel about the change they envision taking place 
over the forty-year period ^ \ . ^ 

"^(5) locale a stump or rotten log for careful study to: 

(aU^lopk for evidence of change taking place ^ 

(b) | identify any cyclic processes. that may^be occurring 

(c) look for evidence in change which might give cjues about the 
past history of the area 

(6) Msejnatural items such as rotten wood, dandelion leaves, and dandelioh 
flo\^ers to construct a sketch of an area they consider significant 

(7) write on their sketch: 

■ <' '\ • , 

(a) i two broad descriptive words Jabout their^ area • \ 

(b) | three action words about change "takiiig^lace in their area 

(c) ] a four or five word phrase that will clescrib^ the' usefulness or 
1 value of the area 

(d| one word that suggests a comparison, an analogy, or synonym 
I ' about the area \ ^ 

• ' (8) shijjte their sketches, writings, observations, and interpretations of the 
arqa 

(9) sta1<e out an area one meter square to: ' 

(a) predict what will be found "in the top few centimeters 

(b) sift through . the top ten centimeters and record any evidence of 
plant and animal life they observe . 

(\^) identify litter, duff, and humus and identify organisms found in 
each 
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(10) locate an area suitable for a soil profile to: 

* (a) determine where the soil changes color and looks.^ ^ 

. ' (b) determine the co|or and texture of each layer 

^ (c) determine the structure, temperature, and pH of each layer' 

(d) construct a soil micromonolith 

(e) determine the slope of the land 

(f) determine the aio* temperature just above the^soil surface and one 

meter Aove the soil surface 

c ■ 

(g) sketch a soil profile of the area studied and lab^l the layers ac- 
cordmg to texture and depth ^ 

(h) feel and describe litter, duff, and humus - 

(i) study inforniation collected and compare it with charts e^xhibiting 
soil depth, topsoil condition, and color tables; determine what 
might grow in the area and compare predictions with findings in 

.; the area 

(j) determine factors that contribate to soiL formation 
(k) locate evidence of geological change in the area 
(1) determine factors that affect the uses of Jand 
(m) use agricultural and, land^use charts and other evidence in sug- 
gesting^ the best use of the area 

*^ (11) use the soil data collected and tables to: 

■ ■ , ^ 

(a) determine, the effect of soil depth on plgint growth and water 
storage * , 

* ^ ' (b) establish a relationship between s<Jl( color and soil condition 

(c) establish a relationship between soil texture and water-holding 
capacity 

(d) identify plants likely to grdw in various* pH ranges and soil con- 
ditions 

(e) ^determine the length of the growing, kason and establish a rela- 

tionship between growth rate and soil temperature e ' 

(f ) identify factors affecting the use of land foF various purposes and 

make recommendations for use of that land ^area 
• ' ■ ' „' ' ' ' 

. e. design an experiment to be carried out ife a portion of his yard or in dis^ 

carded coDt^iners for determining the results of depositing biodegradable 
materials in the soi^l — the experiment should make use of many-^types of 
biodegradable, ifiatei^^ial such^ as newspaper, kitchen wastes, and yard ma- 
terials and be designed to measure such items as: 

(1 ) -change in sipil texture , 

(2) change in sd|il porosity 

(3) change in sdil pH * 
^ (4) change in orj^aniSms present in-Soil 

(5) rate of deterioration of biodegradable material * • I 

^ 2. Display, an official city or county m^ of an urban environment accessible 

. for student study. Have students form teams of five or more members and let 

80 • 



each t6am stake off'^a sniall area on the map they can conveniently study. ! 
Reproduce each selected segment so that each student has a map of the area 
he is to study. On the large, map' dra^^^ boundary lines around each area: 
selected for study. Have each team: 

a. list the compbnent parts of the environment and the, things that might affect 
the quality of the environment in that segment. Write ^these in. the appro- 
piiate areas on the large map. a * » 

b. develop a plan of action for investigating the segment to determine cause 
and effect relationships between the iteixis listed and the environment. Plan 
shpuld include instrument and design for obtaining and recording infor- 
mation. 

c. visit their selected site to make observations and record information 

d. plan a presentation o£ their investigation which includes what they did,^ 
how they did. it, and their conclusions about the environmental condition 

e. identify critical areas affecting the- environmental quality of the area and 
make suggestions^ after having/heard each team's report, for meeting the 
future needs of th^ area 

Provide students, with a topographi^tHnap of the local area. Have students: 

a. locate a nearby body or^^atefror study < . 

b. trace the origin of the body of water 

c. ideatify the boundaries of the watershed 

d. visit the ar0^ to: ' , ^ 
( 1 ) observe a^jd record observations about the total stream environment 
.(2) collect ajteatic specimens , \, ^ \ 

(3) use ponoiife picture key to Identify specimens (see Appendix) 

(4) use the evidence found with respective tables giving pH ranges that 
support various aquatic life ' / * ' 

, (5) predict the dissol^d oxygen content and pH of the Stream based on thfe 
collection of living materials, a chaft which gives pH ranges, a table 
giving the dissolved oxygen requirements for native fish and other 
aquatic life, and a" chart indicating the temperature ranged required 
^ for certain organjsn^s - , 

(6) 4ise water test kits to determine th^ water temperature, air tempera- 
Ctfre, dissolved oxygen count, and pH of the stream and compare 
results with predictions " ' " ' 

(7) determine stream flow 

(8) construct ^ cyclic flow chart of the interacting forces around the strean^ 
environment ' f - 

(9) identify any problems that may preyent the normal cycliCt interacting 

, forces » \ \ . - * * 

(10) suggest ways of overcoming the existing problems which will be bene- 
ficial and acceptable to man ' 

'^-♦^ » _ '■ * 

After an in-depth study of the various environments represented in the prtivious 
activities, have'students: * 

a. analyze the data collected for each environment and distinguish betwe^ 
similarities and non-similarities of the environments X ' 
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c. 
d, 
e, 
f, 
g' 

h. 



identify the basic functions of each environment \\ 
identify the things that affe^qt thei^uality of each environm^ent" 
identify the ways eacji environment interacts with each i 
summarize the unique contributions of each area to society 
describe their feelings about^man's use of each environment 
suggest guidelines to be used in determining future, land use around these 



environments 



\ 



B. Question 



construct a flow chart to identify the energy-flow between" th^ macro- 
environmenT, the inini-environment, and the micro-environmertt ■ ' 



How can man influence these forces in maintaining an acceptable environmental equilibrium? 

■ ' y — 

Suggested Procedure 



1. Provide students with an activity for applying what , they know to solve prob- 
lems. The activity should consist of a series of sheets representing the topog- 
raphy of, a land area to be studied and each subsequent sjieet should supply 
iclditidnal information. Students should describe the area fpniKthe given 
information on each sheet. Suggested information for^each sh^et is/a^ follows: 



w/inf 




size ofixcontour intervals, scale of 



I 



\ 
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Sheet (1) contour lines \ 
" (2) cotitOur lines, three elevations^ 

kilometers, and direction 
T (3) contour lines, three elevations, size of contour intervals, scale of 
kilometers, direction, marsh grass, p^e trees, hardwood trees, and 
^stream , ^ 

" (4) contour lines, three elevations, size' of contour intervals, scale of 
kilometers, direction, marsh grass, pine .trees, hardwood trees, 
\. stream, paved roads, ni^jor highways, and railroads 
" contour lines, three elevations, size of contour intervals, *scale of 

^ kilometers, direction, marsh gtass, piiie trees, hardwood trees, 
stream, paved joads, major highways, railroads; and symbols for 
parking areas, school, hospital, house, multi-family Ivousing, recrea- 
tion areas, industrial complexes, and shopping facilities 

Have the studejits do the following activities: 

a. Sheet 1:' " ' , ' ' ' ' • 

' ( 1 ) describe t^ design - 

(2) identify the .fepttom of the page v ' 

(3) suggest what e^ch line represents X, \ 

(4) distinguish between the high and low elevations ^ \ 

(5) ^determine the amount of elevation represerfteSNjby the distance be- 
tween contQur lin^ 

(6) identify the geographic directions from any point on the map 

b. Sheet 2: 

(1) locate the directions from any point on the map 

^2) describe a "contour interval" 

(3) identify the highest point on the miap 
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(4) determine the elevation represented by the last contour line ii) the 
northwest corner of the map v * ' 

(5) determine the number of jsquare kilometers represented on the map » 

(6) determine the approximate distance in kilometers between two high 
points marked on the map 

(7) determine the approximate distance b6tween the two highest points 

(8) determine, on the basis of the distance and the elevation, if the 
slopes are gradual or rather steep inclines 

(9) make statements iibout other physical characteristics oAe mij^t ob- 
serve on an actual plot represented by thfs map 

c. Sheet 3: . • " .. , 

< 1 ) determine the possibility of astrean% being located wherejt is 

(2) determine the direction the stream is flowing .^ 

(3) justify the location of the marsh grass on the map . • 

(4) justify placing the pines on hjghe/elevations than fhe^hardwoods 
* (5 ) infer what animals might liyp \\tihe enVirons as^ndicated 

(6) infer the' nature of the afeas surrounding the one represented by this 
map ^ w 

d. ^ Sheet 4: • • 

(1) determine' the number of kilomet^ of highway reprd^cntecj on the 
map * ' 4^ 

'• ' (2) de^rmine if the^'highway or railroad have a steep incliac 

(3X, identify^e directions of the routes of transport^tiorN^a^^?^^ ^ ^^^^^ 

e. Sheet 5: ^ ' 

Vl) using all the information provided "by the preceding' sheets and what 
^ - they kno\v, about the environment, pollution, and eco?lpm,ics, plan a 
" community of 5,000 people using th'e symbols given at^the bottom of ^ 
the pafge to indicate th^ locations for the features they re^esent (add : 
additional symbols Jf cJesired to add additionaf features) 
r (2) determi|ie if they would have-planned this the same waj^-if fhere w^re 

a terger.city five miles downstream confiected by the same highway ' ,\ 
(3) compare/tHeir hpmes community with ^he ones planil^d by classmates 
and determine the necessity for a change" in their kom^.xJt)mmuj>ky / 

Select an^area of unused land about one or two kilometers sc^u^rfe which is - 
adjacent to an expanding urban area (city or town). Secure topographic maj)S ^^ 
of the arda<,for stuciy by students. - * \ 



a. 'Have 'Stents form teams to determine: 
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( 1 )* the population of the urba« area , • 

(2) the demands on houlirtg, jobs, transpoi^tion, and pjiblic utilities 

\ "(3) the "Vegetation of the area - ^ • ,^ ^ ' ^ 

\ (4) th^^onomy of the area . ^ . 

(5) Jocation of shopping areas « " 

(6) educational needs . ' 

(7) zoning regulations « 

b. Have students suggest possible uses of the land if it were to W purchased 
by the urban area and classify these suggestions into iseveral broaci areas. 
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F uUuwing the previous activity have students sclcet an area they wish to 
represent, form teams and prepare a ease for presenting their desires about , 
the use of the land to the planning eommission and the eily. town, or 
eounty eouneil or board of supervisors. 

Seleet a eouneil and a planning eommission to hear the cases. iHavc stu- 
dents earry out all presentations al the eouneil hearing and then ask the 
eouneil to vote on ihc issue. Be sure that all major categories arc pre- 
sented to the council. Determine if the majority of the students agree 
with their councirs decision. 

^^avc students analyze the presentation of their cases to determine if they 
could have built a stronger case for their planned use of the area, 
flavc students compare the outcome of this organized planning for land 
use with what is taking place in their community: 



'^APPENDIX ' ' ' 

READII>?GS IN KNVmONMENTAL EDUCATION 

In recent years an avalanehe irf environmental litertUure has developed whieh poses special problems for 
thclteacher. The sheer numbers of ptjblieations make it extremely dilTieull for teachers "to become aware of 
and judge the value of sueii publieaiionsun their programs.. Bceau?ie of the general lapk of agreement as tq 
what eonstttules cnvironmenlal education, sorting the relevant from' the ta'ngential a-nd irrelevant is an over- 
whelming ta\k. The references eiled below represent gn extremely stnall sample of the potentially valuable lit- 
erature that ctiipht be used in environmental education programs in the schools. Each has been selected bC'^ 
cause it supports, in one way or another, the philosoph>^ and objeelives erfiployed in the development of this ' 
guide. Brtef annotations arc provided to charactcri/.c the reference anp lo suggest ways in which it might be 
employed by teachers, and /or students in creating locally-developed environmental investigations. 

Allen, Rodney "F., Carmelo P. Foti, Daniel M. Ulrieh, and Steven H. WoolaiX f9f3. 

Deci((in^\H{)w to Live on Spaceship Earth: The Ethics of Envirvninental Co^^enl 
Winona, Minnesota, Plovei^ Bpoks, 133 pp. (Paperback) 

After an introductory v^haptcr in ivhich a series of hypothcticaj dilemmas aVc used to raise questions 
about- solving valuc*bascd ctlikul problems, and suggestions for decision-making arc made, the book pro- 
ceeds' through seven "Environnc^i^ntal Encounters". In each encounter, information is provided, simula-. 
tions and role-playing suggestions ^q: made, and "Sen,sitivity Modules" arc provided. The final chapter 
^raises questions about the future of ^^Spaccship Earth". T^his fs an excellent source of guidance in raising 
ethical aspects of locally-developed environmental invcsti^^alions^ 

Andrews, WiMiam A., Donna*K. Moore; and Alex C. LcRoy, 1972. V ^ 

A GijUie to the Stiuiy oj Environmental Pollution < A title in the series. Contours: Studies oj the Environ- 
ment ) ' • , ^ 
Englcwood Cliffs, N. J., Prentice-Hall, Inc. 260 pp. (Paperback ) 

This book deals with air and water -pollution. In addition to discussions of ecological .{principles 
underlying pollution problems, ijiev^xtchsive use of air and water quality data ffom locations ir> the U. S., 
Canadar, and c^cwherc enhance tli^ credrbility of the text. Cljaplcrsjf) and'7 provide a usefyl account of 
field and llaborator>"t s^ud^ stratcgicsynd mettiods of examining air md water quality. The/final chapter 
consists orcasc studies eomposed^of ^aia collected from various locaiions in North America. The book 
could be very useful in providing studtn|s'*with information and methods for studying^hc "science dimen- 
sion" of local environmental invcsti^iation^ in which air an^d water quality arc principle c(/i^cerns;. 

Andrews, William A., Daniel G. Stoker, Donna iC. Mdorc, Lari:>- N. Dcbic dnd Elaine C. McKnight, 1974. - 

A 'Guide to the Study of Terrestrial Ethology k A title in t]ie series: Contours:-Sfudies of the Enviro/wient) 
Englewood ClifTfi, N. J., Prcntiee-HalL fnc/., 246 pp. (Paperback) j 

This book dcals-with the intci^rclationsHiips of living things and their environment arid centers around . 
foi^st, wooUIot, meadow, park, bog, and sand dune ccosystvjms. Aftpr an intrqdill-tion to lhel:)asic prin- 1 
*ciples involved in an ecosystem tfic editor provides the reader with evidence o'^f the major types 6f bi-- 
onries in North America and their distSubution, - ^ * * 

^ Chapters three and fou^^ provide the reader with numerous activities fof abiotic , and biotic field arid 
Jaboratory "studies. Chapter five introduces the reader to four areas ^for major field studies, provi4es 
direction for such 4lud^ies,^nd js'^fallowed by suggested research topFcs., Chapter seven presen|ls^actu^l case 
studies relative to pest control, succession, and end{|ngered species^/^' * ^ ? ^ ^ ^ 

^The book provides the teacher or studpnJBtth jhe backgrt>trnd knowledge and proccdkfti/s required 
to make investigations in the field and the^ labW^tory. / ^ , , . / / » 

■■. ■ " X ■ ^< y 
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Brchman,, Thomas 1973 



l<n\ironmvnta{/l)enu)n\trti(i(ms, Fxpewnenis anil Projects for he !iecoiulary School, West Nyack, N. Y., 
- Pii'rkcr Piiblisi'ung Company, Inc. 213 pp. / 

Aftcr/nUoducing the book with si chapter on environnficntal principles, the author provides a va- 
riety ofxtudent activities and teacher dejiionstrations, logemer with dcloilcd methods necessary for pre- 
sentation of environmental studies. Suggestions lean more heavily on ecological emphases than on social 
and cultural aspects, but the information provided and methods suggested can be hclpfuNo the teacher 
in developing focal investigations. ' • 

Oaldwcll. LvntoiAK. ' i 

" [:nvm}nmcnt:\ Challenf^e to Modvrfi Society, 1971, Garden CityjNew York, Doubleday and Co., Inc. 
301 pp. (paperfeaek) . - 

Th(5 aiithc|- has devoted many years in studying the interactions of science, lechncj^logy, and,pu6lic 
*polic> as they ilTectopresent-day soeiUy. He views environmental problems as a social scientist, traces 
the historical qascs for our attitudes towarc^ the environhienl, and explains ,the new attjtudes needed (cfc 
elTeetive eoping^vith our environmental problems. 'He. views' the ecological crisis as ^ major concern of. 
public policy and s'^iggcsts how public palic^ might fur^lion. For secondary and collego students. An 
. excellent backgrounxi for ^tudcnts in discussing efflxtive dccisiofl-maklnigr^^ 

Davics, Nancy D.. DanicKG. Stwker, Douglas Windsor, M. Terry Ashcroft, M. Chrolyftiv Cobfim,' ana 
William A^ Andrews, I97'3 , 
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cij^to the Stiuly of Soil Fxology (A title ip the scries: Contours: Studies of the Environment) 
ood Cliffs, N. J.. Prcntiec-HalK Inc.. 198 pp. (Paperback) . ^ 

This is a book of soil ecology. An opening chapter deals with a characterization of the soil ecmy^em 
and is followed with detailed examinations of the origin and nature of Soil .and soil macrofai\na and 
microorganisms. Chapter 5 consists of 43 fitfd ind laboratory studies of soil characteristics and, condi- 
tions. Another chapter deals with soil rcscarclf topics and the final chapter consists of case studies 
composed of cliUa collected at a variety of unidentified locations. The book^could be useful -in providi 
students with ^fftbrmation^ and methods for studying the "science dimension" of local environm^en 
vestigations which soil.eharaetcristics arc a principle concern. 

Denver Public Schools. 1972 ' ^ , * « ' . , . 

Denver Urban Environmental Studies fojr Grebes throuiih 6, Denver\ Colorado. Denver Public 
SchooISi Division oT Business Services, 68 pp. 

This loosclcaf booklet qpcns with a scct^np describing the philo.sophy of the program.' Two addi- 
tional-sections, one on the earth-home rclatioi^ship and the other dealing with man, comprise the bc/dy of 
"the book. A final appcndix includes resotirdcs. a bibliography, and brief suggestions for taking, an ex<:Qr- 
sion. The: book may provide suggestions to elementary teachers for identifying environmental subjects 
. ' and means for studying them. Throughout, the emphasis is on studying the cfiild's "re^" environment in 
ncrsbn. i , ^ • • - ' - . 

Disch, Robert „ , • 

77i^ Ecological Cjjmwequence: Values for Survival, l9'/0. Englcwood Cliffs, N. J.. Prentice-Hall Inc. 206 
Pf3>,.( Paperback)^ . ^ ' 

>The editor'has compiled several articles under the^hcadings of, Ecological Crisis, Egological/Cpn- 
. science. Impact of Ecological V^ilues. and Cosmic Consciousness^, to reinforce his'point that talk and 

.. , - ' »''**-^, 
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gotHl'inlt*nlions will get you nowhere unless ecological \?alucs are integrated within all technological, 
scientific* economic, and political iictivities.. He contends that unlcss.our industrialized society adapts this 
altitude and approach our ellort's arc bound to collapse with a resulting "ccologiciil suicide/' For the 
-secondary and^ college student. Provides reinforcenient for the student in discussing public attitude in 
decision-making. . 

Geraghty. James J., t'/ cv/. 1973 ' " . ' 

IVater Atlas of the United States , ^ . 

Port Washington, N. Y.. The Water Infornxation Center/Ine. 

The book consists of 122 full-page maps of the United Sta\es, ea\h depicting informatioa.related to 
water availability and use patterns. Facing pages provide explanatiotis for each map. Information 
o mapped includes: physiography, distributibn of precipitation, air tempeniture distribution, ground-water, 
use, hardness of surface water, potential >vater poHution, and distribution W papulation. This book is an, 
excellent source pf information for developing national environmentaltnve.slkations. Converting a num-. 
bcr of the maps to the form of transparencies would provide an efTectivce me^s of studying relationships 
which would be rcvcale^ti through the use of overlays. 

'Goldman, Marshall I.. ^ ' ?r » \ q 

\ • • . 

ControlUn}^^ Pollution: The Economics of a Cleafter Am^riciU, 1967. One of Moderri Economic Jss^ues; 
Englcwood'Vlifl's. New Jersey, Prentice-Hall, Inc. 175 pp. ('Paperback) 

editor, an economist, through a collection of articles related to pollution, looks at the results of 
the divergence of se)cial And private benefits from social and private co.\ts or what he terms diseconortlies. 
He states that the destruction of natural resources occurs primarily because of the difficulty of imposing 
monetary penalty on the polluter. He indicates the heed for c"ombining political, social, economic, and 
scientific fgrces to cope with an increasing dangerous .situation. For secondary and , college* students. 
Provides "the student with another view of the cornplexity.in dealing with environmental issues. 

• , , .. . ' • / - 

Goldstein, Eleanor (Hd.). 1972 . , • • ' 

^ Population (Se)cial Issues Resource Scries J * • ■ ' • 

Washington, D. C, Exotech Systems, Inc. ^ - - 

'' -^ A collection of articles gathered from newspapers^ magazines, journals, and government pufefica-^ 
tions which represent a spectrum of opinion, emphasis, and complexity relative to population as an im 
^ portant social iiisue. This is a useful resource for the development &f an informed basis in student dis 
cussion and debate. > • ' * " . * ' 

Goldstein", Elcaiior C. (Ed.) 1972 , V / ^ 

(Social Issues ResoQrce Series) . ' 's^ \ 

Washington, D. C. Exotech 3ystems, -Inc. - 

,^ ■ - ' ■ 

A collection- of articles '^'athered from newspapers', xna'gazines, journals, and government publica- 
tions which rcpri^sent a s^^ectrum of opinion, emphasis^ and. complexity rdative toTDoJIution as an im- 
portant social issue. It i^ a aseful resouirce for the development of an informed basis in^ student discus- 
sion and debate. • ./ ' ♦ ■ » . . . * ' 

. • ^ * ' • • .> ; - 

Hi»i GladUin- 1973 , , - . , . 

^ Madman in a Lifeboat'! Issues of the Eni'irpnmenml Crisjs (The New York Times Survey Series) New^ 
Yofic, The John Day Company. 118 pp. (Paperback) * ! • 



A brief, cynical, and argumentative purvey of environmental issues. In Wldition to brief treatments 
of population, pollution, and resource., rQonagement issues, it includ<?s sections on the government's role, 
intemationar implications, and citizen action. This .inexpensive book could be useful in generating stu- 
dent debates over important issues and might&:)^most useful as a stim^ulus for gathering information which 
could be used to refute positions taken by theriuthor. 

Kormondy, Edward J. 1969 , * , • 

Concepts o,f pcology (Pi title in the series. Concepts of Modern Biofogy), Englewood Cliffs, New Jer- 
' sey, Prentice-Hall, Inc., 208 pp. ( Papef^acj^) ' ' 

The^ autlior's unifying theme is^he stnictiite and function^ of ecosystems with reference to energy 
flow, nutrient cycling, population growth and regulation, and community organization a,nd dynaitfl^., 

^Designed for the general reader, and descriptions are presented in, an interesting manner, stressing. 
^ theory and observation rath6r than the mathematics. ' " * 

Love, Glen A. anM Rhoda M. * ^ • - 

Ecological Cr\is: Readings for Survix^ai 197Q, New York, Harcourt, Brace, Jovanovich, Inc., 342 pp. 
( Paperbij^ck ) 

Because of me strong fe/plings of. the editors, they have compiled^ outstanding selections of wnters 
from the social scrtntists as well as tha professional ''scientists and public officials. The editors* viewpoint^ 
depicts environmental problems as belonging 16 general education and the responsibility of social science, 
humanities, and the \)atural sdcnce^.'^ . ' 

\' \ . ' ' 

The intent of thAbook is to provoke discussion and action toward an enjianced quality of Jife for all 
people on the earth, ^tended for uppej^ secondary jand college students. -Excenent background for stu- 
dent preparing for a discussion group. \' . a 



McHale; John ^ ' / ' ^ - 

The Fmure of Ihe Future. 1971, New York, B^llantine-Book3, Inc. J70 pp^^ (Paperback) 

The author^urveys man*s predicament in which a ^owinjg crisis in human development begins to 
affect the whole b^alance of globtrl ecology ^and pointy out that we n^ust becomfei^he master ofjhe new 
technology in order to make the macfhine serve ma"n*s humanistic 'fends, and preserve j^d protect the life 
of. our. small crc^lj^cd planet. F6ryadvartced secondary and^toljege student. Supportive evidence for tho 
student assuming the role' of the hVmapfs^. ^' * , . , 



Mishan, E. J. 



Technology and Gf'owth: The Price ^Vyk, Pay, ^1971, New York, Praeger-Rq^ishers, .193 pp. (Paper- 
back) . ' , ^ ^ . 

The author eitpresses his -concern for th^ effects of^ technology on society and human valued. 
Through a factu^aftd documentary approach\e' defends his viewpoint that any evaluation of techno- 
logical advances should consider {he destruction t6 natural res6urces,^the dehumaniz^tion «0f daily life, 
and the mourning tide df frustration^ and vidlence associated with our society, as a whole. He points^out 
the necessity of government an4 the public dealing intelligently ^nd critically with the possibilities 
and the limitations of technology itt implementing human ^Hsfaction; Intended for the advanced, sejc- 
onTdary and college student. Anothc^r good reference suppoftlhg^ahe humanist ppint of view. ^ 



Myers, Charles B, - . \ 

... \ ^ ' 

The Environnjenial Crisis (one of inquiry into Cria^ial Ameman Pruhlenis series) 1972, Engle\yood 

Cliffs, New Jersey/ Prcnliee-Hall, Inc., 119 pp. (Paperback) ^ \ 

Centered around student relevaney this author presents an in-d\pth stjidy by Reviewing a nu||lber 
of divtrgent viewpoints from a wide variety of different kinds of sourees without endorsing any one view- 
point as being the right viewpoint. Diseussion and refli:ction are encouraged through a nuntber of ques- 
tions without drawing any eonelusions. Excellent for leading/student, into establishing a point of view. 
For .seeondary and eollege student. ' \ * , 

National Audubon J)oeiety, 1970 ^ . . . ' • ^ 

p \ • ■ ' 

A Place to Live, National Audubon Society, New York, Student Book, 64 *pp.. Teacher's Manual, 

"PP- ■ ' . V- " 

rhis set of materials was developed to ^arovide a]3rogram i{i urbm tocology ^H;chools*in New York 
City. The body of the student's boo^ deals moStjy with ind#)or^iictivities relatci^ro the uijjtin environ- 
ment, (juide sheets to aceompkny tyn" environmental walks drt^ drov dejd. TljjS^eache'r's^gu^^^^ provides 
eonsiderable background inforniaticm and su^estions. A table on the in&i<S^back cover of the teacher's 
guide identifies six environmental problems and suggests cause^^.conse^laefttest possible solutions^ 
eludes a seetion entitled "How You Can Help." The book^ niightyj^ove helpfull to those '.elfmeht^ 
teaehers whose sghools are ioeaUxl^i urban areasi 

Nobile, Philip, and John Deedy (EJa.) ^972 - - . 

The Complete [u oioi^y Fact Book 

•Garden City, N. Y., Doublcday Anehor Books. 472 pp. (Paperback)^ 

By no means complete, this book does contain many useful facts roilfHing to |ibpulation, endan- 
gered species, pollution, detergents, food supplies, pesticides, non -re new able rnWral Wastes, andf'solid* 
wastes. An appendix conteiins brief accounts of recent court decisions involving Environmental issued, 
rhc hook coutd be useful to students as^a source for certain types oi data which would be ^^luable in 
vclppihg !(Kal environmental investigations*. " * \ 




Oduni, Eugene P. * . •A « 

. •' " ' • \ , -- * 

f'umiatnentals.iff ficolo^y, third, edition.: 197 1 , Philadelphia, Pepna., W. B. Saunders Company, 574 pp. 

The author approaches ecology as the whole cnvif^onmcntal house* in which we live or the totality 
t>f man and^envii^;ohmcnt. He envisions three usjcs of the book, as fpllowst (I) Book One provides mi- 
croscopic ecSjt'^gjr^ a*, it relates*' to human affairs: Chapters I through 4 and 9, 15, 16, and 21 provide a 
ro^MCv^ot' ecology for ttie concc|()1)^(J diti2;en, ilie s^udent^of 'the social sciences, the humanities, the pro- 
fessions; and thei^^*peeiaJi^t jji(A^^^^^^ govemmcr^t' and industry ;.or for a reference base in human ecology. 
^{2) Book Tw/), consisting (oi.fj'ljajp throiifr, 10, Part 1, and Chapters 15, 16, and 21 with" Part 2 
and other chaptci^s from P/tf^^ '3- /as refercnC^^ would, provide the undergraduate course in ecology. 
(3) Book Three, consistin^M 'the entire boot/, provides a comprehensive reference, work on principles, 
environments, ant|.ccojogl(/^|l[1lecnnology. Fo|^ the advanced .secondary and college' student. ' - . 



Oliver/ Ruth Norton (lidi). 



^^71^ 



Museums and the Envinrnment: A Hmdbook for Education., ^GW York, Arkville Press. 26b pp. * 

• Consi.'yting uf eori^rtbuyons fjrom* a distinguiSjhed committep of thb^ American Association of Mu- 
seums, ihe'book is a reference for all who wish t6 moimt Exhibits or initiate educational projects which 



^usc musciim' resources and m^thdds. The first *rec chapters deal wit^i man anjj the environment, popii-; 
' ^onJ'and environraental pollution. Each, after an opening backgrou^jd section, describes exhibits and 
jjrojceis r^aled to the chi^pter title. Subsequent chapters deal with cr(i3ting and builjding environmental , 
exhibili the use of films, the emerging role of museums in environmcritial educatioil> and programs of 
action. While the bther chaptcrj^'may be of interest, the^chapt.^r in thiii book dealing with the creation 
and construQtion 6f envtronmental^ exhibits could be very . useful in communicating the findings of stu- 
dent investigations to qthfcr students, the school, and the community. lN9t ihcidentally, such exhibits' 
could also serve to evaluate the influence of investigations on student thil^ldi)g. : * /> 

i^arsc^^rRttben L., ct al 

^Conserving American Resources, third^edition, .1972, Englewood Cliffs, Nc^w Jersey, Prentice^Hall, In^^ 
608 pp. ^ ^ * ' ^ \' 

The author delves into a modern cbnt^ of resource management Where resource management 
shihs from scientific theory toward social a]3pfe:ati6n. /It^ obvious from hi^apjjroach diat modern maij 
cannot live in environment^ without manipulatiag it and creating unnatural ecosystems, . 

One progresses from the idea of conservation through populatioiT and ifesource management in the 
United States. Following conservation ^designs' or thfivland the authar branches out to descriptions of ihb 
' • varipus resources and the management of each, culminating with environmental quality as a function of 
' the sum of all tho^extcrnal forces lOf the environment. ^ 

' f ^ ■ . \ ^ • ^' 

ftel, E. J., and J.G. Traux, 1973 ' ^ I 

Man atfd Jiis Technology: Problems and Issues, New York, McGraw-Hill Book Company. - 261 pp, 
- (Paperback) ' . » ' ' ' * o 

■"^^ The book evolved in. relation to the Engineering Concepts Curriciitum Project's textbopk,^r/j^A^fi- 
niadesWorld. The book takes a look at a number of sbcio-iechnical problem^ in cdntempbrar^y ^^opriity. 
Discussions and analyses of prQ^m.s related to |)opulation, delivery of health services, emlergencies, de- 
cisions, the Energy, crisjs, and iiois^ environment comprise the bpdy ql the book, A final sej:tion jjpses 24 - 
pVo'bLemsAyhich ac^ related to those developed more fully in earlier chiipters. The book |s aQ excellent 
source of i.tHtfas and rdcon^mendations for approaches to.the development pf environmtntall investigations 
ih the localiiips. ' ^ ' , ^ * • i 

\ f 

I Piatt, Rutherfor4^ . i ^ , 

f The Great American Forest. 1§7U Englewood qiiflfs. New JenJe^, Prentice-Hall, Inc.! '271 pp. (Paper- 

Ati rdstoricat approach to the forest and its relatic^rtship,to the haman race'. It is concerned with the 
various aspects of one^third of the United* §tales. TM author describes -what forests -arc, ho*v. they live 
and develop, the locations pf the different Icindjj, pf Itarcsts, their functions and what the human race has 
done to them. He emphasizes' tj^c importance of (lie forest to the^human race and iderU'ifies ;he part man 
plays in threatening the continued existence of the^'forest which fs Essential to man. Intende^d for the 
secondary „ level. Excellent background reading for student in preparing for ^discussion group% » 




Sale, I^arry L. and Ernest W. Lee. 1972 ^ 

Environmental Education in the Elementary School, New York, Holt, Rinehart and Winston. 203 pp. 
(Paperback) ^ * ly . ■ ^ ' . ■ - 

The bmk^opens with a, section which describes environmental problems arid issues, suggests what 
the elementjTfy teacher should^know about ecology, identifies learner characteristies upon which pro- 

: : • . 90 . * ' 



\ 



•A 



grams should be based, and makes some suggestions regarding eiavironmerftal edueation eurriculuni dc- 
si'gn. Subsequent sections provide baekground on enviroilmental problems and praetieal ideas and tech- 
niques for teachers. The book may be helpful to elementary teacher\ by revealing some likely components 
sto build into"^ locally-devc^loped program along with soine suggestioiis for implementation. 

Schlickting, Harold E.t Jr., and Mary Southworth, 1971 

Ec(H()gy: Th^ Study of Environment^ Austin, Texas, Steek- Vaughn Jpo., 48 pp. 

elementary introduction to intc/rplationships of man, plants, and animals. Clear explanations, 
diagram^- and drawings arc used to introduce the ideas of food chains, web of life, ecosystems, and biomes. 
An intere^ing referencje for the middle elementacy student or the student abovie this level but reading 
on a lowerVvel. • , 



Stoker, Daniel Ci., Marcel Agsteribbe, Nancy R. Windsor, and William A. Andrews, 1972 
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Environ-^ 



A Guide to th^ Study of Fresfnvater Ecology (A title in the series: Contvurs: Studies 
mcut), Englowood Cliffs, N. J., Prentice-Hall, Inc., 182 pp., (Paperback) 

<^ After an opening chapter dealing with ba.sic principles, succc^^ing chapters deal with ecological cdn- 
" ^ siOc^rations of lakes, ponds, rivers, and streams. Thirty field and'labpratory studies life described in Chap- 
• terN5. Materials, ej^jLii(5ment, *and techniques for extensive field studies ' are described in the following 
'chapter andyfhe final chapter consists of lease studies composed of actual diUa^gathered from different lo-* 
cations^ around the world: The book could be very useful in providing .siudents with information and 
methoul,for studying the ^*seience dimensipn'.' of local environmental investigations in which bodies of fresh 
water are a principle concern.* 

Terry, Mark i97l - '^^'J 

Teaching for Survival, New York, Friends of the Earth/Ballantine Books. (213 pp. (Paperback 

The author observes that teachers and schoofS; have been portraying environmental ^ concepts for 
" ^ycars through their policies and procedures. To overct)5ne the limited anu misleading effects of these past* 
efforts, hc^*advocates^^^ilternative ways of operating in the classroom, .scfiool; and community. This i.s an 
important book and 'should be read by all teachers considering the intrc^duction of environmemal ed*ica- 
> tion p/ograms in their schools. . \ 

United StVt-es Environmental Projection Agency, 1973 

Action for Environnwntul/Quality: Standards and Enfimemcnt for Air and Water P^t^lliition Contrpl, 
Washington, D. C, \J.^\ Government Printing Office (Stock I^o. 550()-0()087) ^ 

This book* desGribes the process of developing crit^^ria, setting standards, and means of enforcement^ 
•o for^air jand water pollution control. It is partiqularly useful in raising qui^stions about the role of govem- 
meniaf agencji^s In environmental mdnageraent, problems of law enforcement, and the relationship, be- 
tween the ifujividual; his commuru'ty, and ggvernment agencies. ^ 



cological Involvement,^' M'Jvt}ns\/\\\c, Indiana,, 

■ 



/ 




Van Matre<;:Steve. 1972 ^ 

A^^pinnatization: A S^isory and Conceptual Approach tt 
American Camping Association. 1^8 pp. (Paperback) 

• The author describe* a carApJng education. program devfeloped at Towering Piiifcs Camp in Eagle 
River, Wisconsin. After criticizing traditional camping programs, he proceeds to recommend an ap- 
proach "which promotes extensive sensory involvement in outdoor activities. Although there is. a .stroi^g 
natural history enipha.sis in this book, the rationale and commentary on extensive sensory involvemeh 
thejearner may have important applications in locally developed environmental encounters. v 



Watt. Kenneth E. F. ' . " 

Principles of Environmental Science, 1973; New York. McGraw-Hill Book Company, 319 pp/ 

The author has a raodern. approach to a broader field of ecology referred* i6 as environmental sci- 
ence. Through such disciplines as urban and regional planning,\x'onomic geography, epidemiology, com- 
ntunily medicine, meteorology, agriculture, forestry, fisheries, and range management the book dclVes into 
the underlying core of principles to which nil aspects df environmental science can contribute. The book 
places emphasis in ecology on the processes in terms of' the efficiency ol energy transfer systems. It'is 
interfdcd for the college freshman or the advanced secondary student. Excel leiAjM/erence for the student 
wishing to pursue greater depth in the study of environmental ccglogy. 
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